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PREFACE 

This  volume  contains  an  Index  to  the  whole  of  the  volumes  of 
the  Journal  of  the  Iron  and  Steel  Institute,  and  of  the  Carnegie 
Scholarship  Memoirs,  issued  during  the  eleyen  years,  1911-1921 
inclusive.  It  is  in  direct  continuation  of  the  two  previous 
Index  volumes,  published  in  1901  and  1911,  and  the  three 
volumes  together  now  form  a  complete  Name  and  Subject 
Index  of  the  whole  series  of  publications  of  the  Institute  from 
1890  to  the  end  of  1921. 

In  the  Subject  Index,  forming  the  first  part  of  the  present 
volume,  it  has  been  attempted  to  group  references  to  each  main 
subject  as  far  as  possible  under  one  general  heading.  As 
examples  may  be  mentioned,  "Analyses,"  "Heat  Treatment," 
"  Refractories,"  etc.  Each  special  subject  is  again  entered 
under  its  individual  name  in  alphabetical  order,  with  a  cross 
reference  to  the  general  heading  under  which  it  has  been 
grouped. 

It  will  be  noticed  that  under  the  heading  "Coal  Mining" 
no  references  occur  of  later  date  than  1916.  As  this  subject 
is  somewhat  outside  the  scope  of  the  Institute,  it  was 
thought,  on  grounds  of  economy,  that  abstracts  of  papers  and 
articles  dealing  with  coal  mining,  which  for  many  years  had 
formed  a  section  of  the  Abstracts  under  the  general  heading 
of  "Fuel"  in  the  Journal,  might  without  particular  dis- 
advantage be  discontinued.  The  publication  of  statistical 
tables  in  the  Journal  also  ceased  in  1915. 

References  to  the  geographical  distribution  of  minerals  and 
to  the  industries  .in  the  new  Succession  States,  from  1919 
onwards,  will  be  found  under  the  names  of  those  States. 
Information  on  those  particular  occurrences  or  industries  prior 
to  1919  must,  of  course,  be  sought  under  the  names  of  the 
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States   of    which   the    respective    Succession   States    formerly 
formed  a  part. 

The  Name  Index  forms  the  second  part  of  the  volume,  and 
every  effort  has  been  made  to  render  it  as  complete  as  possible. 
In  a  work  of  this  magnitude  it  is  inevitable  that,  in  spite  of  the 
greatest  care,  some  inaccuracies  or  omissions  may  have  escaped 
attention,  and  it  is  hoped  that  users  of  the  Index  who  may 
observe  that  a  name  has  been  omitted  or  misspelt,  or  that  a 
mistake  has  been  made  in  the  attribution  of  the  authorship  of 
any  article,  will  draw  attention  to  such  errors. 

In  conclusion,  a  tribute  is  due  to  Mr.  Elsdon,  Librarian  of 
the  Institute,  who  compiled  the  Index,  and  has  laboured  un- 
remittingly to  perfect  it  as  far  as  possible,  and  to  produce 
a  work  which  it  is  hoped  will  increase  the  value  of  the  Journal, 
and  facilitate  reference  to  the  vast  store  of  information  con- 
tained in  its  pages. 

G.  C.  LLOYD, 

March,  1923.  Secretary. 
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VOLUMES  III  TO  X 

1911-1920 


SUBJECT  INDEX 

A 

Abrasion  Tests.     See  Tests. 

Abrasives,  preparation  and  uses  of.     1911,  ii.  605;   1914,  i.  700  ;   1915,  i.  682 

Abyssinia,  coal  in.     1920,  ii.  325,     See  also  Africa. 

Accidents  and  Prevention — 

at  blast-furnaces.     1911,  i.  587  ;  1912,  i.  498,  502  ;  1913,  i.  585,  ii.  579  ; 
1914,  i.  638,  643  ;    1917,  i.  342,  ii.  392  ;    1918,  i.  489. 
in  coal  mines.     1912,  i.  489  ;    1913,  ii.  517  ;    1914,  i.  632  ;    1915,  i.  539. 

See  also  Collieries,  explosions  in. 
at  coke  ovens.     1917,  i.  319. 

in  foundries.     1912,  i.  525  ;   1913,  ii.  596  ;   1914,  i.  668  ;   1919,  i.  660. 
in  iron  ore  mines.     1911,  i.  529  ;    1913,  ii.  517. 

in  iron  works.     1912,  i.  502,  ii.  563  ;    1913,  i.  641  ;    1914,  ii.  342  ;    1915,  i. 
554  ;   1916,  ii.  420  ;    1918,  i.  517. 
Acetylene  Welding.     See  Welding  and  Cutting. 
Acid  Bessemer.     See  Bessemer. 

Acid  Furnace  Structure,  action  of  iron  oxides  on.     1919,  ii.  159.  (Paper). 
Acid-Hearth  and  Slag.     1919,  i.  199  (Paper). 
Acid  Open-Hearth.     See  Open-hearth. 
Acid  Resisting  Alloys.     See  Alloys,  non-corrosive. 
Acid  Steel.     See  Bessemer  and  Open-hearth. 
Acids — 

oorrosion  of  metals  by.     1919,  i.  698. 
rupture  of  cast  iron  in  contact  with.     1919,  ii.  517. 
Acoustic  Properties  of  Steel,  variation  in,  with  changes  of  temperature. 

C.S.M.,  1911,  iii.  125. 
Aczol  Process  of  preserving  mine  timber.     1914,  ii.  308. 
Adirondack  Region,  iron  ores  of.     1917,  i.  283.     See  also  United  States. 
"Aerophor  "  liquid  air  rescue  apparatus.     1914,  i.  633. 
Aeroplane.     See  Aircraft. 
Africa.     See  also  under  names  of  separate  Countries. 

coal  in.     1911,  ii.  509  ;    1912,  ii.  480  ;    1913,  ii.  539  ;    1915,  i.  509  ;    1920, 

ii.  326. 
iron  ore  in.     1915,  i.  483  ;   1916,  ii.  375  ;  1917,  i.  284  ;  1920,  ii.  309;  1921, 
ii.  334. 
Ageing  of  Steel.     1919,  ii.  521  ;   1921,  ii.  408. 
Agglomeration.     See  Iron  Ore,  preparation. 
Aggregates,  definition  of.     1912,  ii.  375. 
Air — 

compressed,  use  of,  in  collieries.     1911,  i.   565;   1912,  ii.  509;  1913,  i. 

570 ;   1915,  i.  533,  ii.  253. 
compressed,  use  of,  in  foundries.     1913,  i.  609  ;   1914,  ii.  333  ;   1917,  ii.  402. 
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10  SUBJECT  INDEX. 

Air — 

dessication  of,  by  calcium  chloride.     1911,  i.  28  {Paper).     See  also  Blast, 
dry  air. 

and  gas,  explosion  of  mixtures  of.     1917,  ii.  382  ;    1921,  ii.  357. 

influence  of  temperature  of,  on  blast-furnace  working.     1921,  i.  402. 

liquefaction  of,  Georges  Claude  process.     1913,  ii.  226. 
Air  Compressors  for  collieries.     1916,  ii.  411  ;   1917,  i.  332. 

for  cupola  blowers.     1911,  ii.  559. 
Air  Furnaces — 

manufacture  of  malleable  cast  iron  in.     1917,  i.  353  ;    1921,  i.  416. 

use  of  oil  fuel  in.     1920,  i.  711. 
Air-Hardened  versus  case-hardened  steel  parts.     1918,  i.  525. 
Air  Pressures  in  Bessemer  converters.     1917,  ii.  405. 
Aircraft  Construction — 

aluminium  alloys  for.     1916,  ii.  457. 

heat-treatment  of  steels  for.     1917,  ii.  424 ;    1918,  ii.  484 ;    1919,  i.  674, 
ii.  508. 

properties  of  steels  for.     1917,  i.  407,  408  ;   1920,  i.  746. 

specifications  of  material  for.     1918,  i.  544  ;   1919,  i.  688. 

standardisation  of  materials  for.     1917,  ii.  440. 

wire  rope  for.     1918,  i.  543. 
Aircraft  Engine  Cylinders,  cast  iron.     1917,  ii.  425. 
Ajax  Rivet  Furnace.     191 1,  ii.  596. 
Ajax-Wyatt  Electric  Furnace.     1921,  i.  425. 
Akerlund  Gas-Producer.     1911,  i.  561  ;    1913,  i.  563. 
Alabama.     See  also  United  States. 

dolomite  in.     1912,  ii.  468. 

iron  ore  in.     1912,  ii.  451. 

natural-gas  in.     1912,  ii.  501. 

petroleum  in.     1920,  ii.  334. 
Alabama  Co.,  blast-furnace  plant  of.     1921,  ii.  362. 
Alaska.    See  also  United  States. 

chromite  in.     1918,  ii.  431  ;    1921,  i.  374. 

coal  in.     1912,  i.  467,  468,  ii.  485  ;    1913,  i.  541  ;    1921,  i.  384. 

iron  ore  in.     1912,  i.  437. 

nickel  in.     1921,  i.  375. 

petroleum  in.     1912,  i.  475,  ii.  497  ;    1921,  i.  391,  ii.  356. 
Alberta.     See  also  Canada. 

ooal  in.     1913,  i.  541. 

iron  ore  in.     1920,  ii.  307. 

petroleum  in.     1920,  ii.  334. 

statistics  of.     See  Statistics. 
Alcohol,  recovery  of,  from  coke-oven  gas.     1920,  i.  607,  ii.  329  ;   1921,  i.  389. 
Ai.'.i.kia.    S>  <  also  Ah  i 

coal  in.      1920,  ii.  326. 

iron  ore  in.     1911,  i.  518,  ii.  475  j  1912,  i.  434;   1913,  ii.  500;  1920,  ii.  309. 

mining  Industry  in.     1921,  i.  370. 

stati  ii  !■■   of.     See  Statistics. 
Ai,kamk8,  embrittling  action  of,  on  plates.     1917,  ii.  157. 
Alkai.im.  i'vnm  i.hii  .it  i.»n  of  iron  by.     1917,  ii.  421. 
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Allen's  Method  for  estimation  of  nitrogen.     1915,  i.  631 
Allis-Oiialmers  Gas-Engines.     1912,  i.  483,  ii.  507. 
Allis-Chalmers  Manufacturing  Co.,  forging  plant  of.     1920,  i.  726. 
Allotropio  Changes.     Si  e  also  Critical  Points. 

of  iron.     1913,  ii.  171  {Paper)  ;  1914,  i.  407  {Paper) ;   1918,  ii.  502 

of  iron,  new  thermo-electric  method  for  studying.     1916,  i.  211  (Paper). 

of  nickel.     1919,  ii.  532. 
Allotropy — 

bibliography  of  literature  on.     1912,  ii.  272. 

influence  of,  on  chemistry,  physics  and  technics.     1914,  ii.  368. 

of  iron.    1912,  ii.  242  ;  1914,  i.  407  (Papers),  ii.  680  ;  1915,  i.  622,  ii.  321 ; 
1916,  i.  388. 
Alloy  Metals,  use  of,  for  special  alloys.     1914,  i.  720. 
Alloy  Steel.     See  Steel  Alloys. 

Alloying,  influence  of,  on  properties  of  metals.     1920,  i.  743. 
Alloys.     See  also  under  names  of  constituent  metals. 

analysis  of.     See  Analysis. 

annealing  of.     1914,  i.  691. 

applications  of.     1921,  ii.  405. 

bibliographies  of.     1912,  ii.  37  ;   1917,  i.  407. 

chemical  investigation  of.     1913,  i.  674. 

coarse-grained,  anisotropy  of.     1915,  ii.  321. 

composition  of,  in  general  use.     1911,  ii.  631. 

conductivity  of,  in  the  liquid  condition.     1915,  i.  617. 

constitution  and  properties  of.     1920,  i.  752  ;    1921,  i.  466,  467. 

elastic  limit  of.     1913,  ii.  653. 

electric  properties  of.     1914,  ii.  378. 

electrical  production  of.     1920,  i.  754. 

electrolytic  formation  of.     1915,  i.  623. 

electrolytic  separation  of.     1914,  ii.  383. 

hardness  of.     1918,  i.  537. 

heat-resisting.     1920,  i.  754. 

high-speed,  composition  of.      1917,  i.  405. 

influence  of  coalescence  on  the  mechanical  properties  of.  1914,  ii.  204 
(Paper). 

influence  of  cored  dendritic  structure  in.     1918,  ii.  496. 

influence  of  high-temperatures  on  properties  of.  1912,  ii.  382  ;  1915,  ii. 
301  ;    1920,  ii.  382. 

influence  of  oxygen  on.     1913,  i.  675. 

influence  of  phosphoric  acid  on.     1911,  ii.  648. 

machining  cpialities  of.     1920,  i.  748. 

magnetic  properties  of.  1911,  i.  656;  1912,  ii.  382,  597  ;  1913,  i.  669,  ii. 
676;   1918,  ii.  504;   1920,  ii.  386  ;    1921,  i.  463,  ii.  408. 

non-corrosive.  1913,  i.  687  ;  1914,  ii.  385 ;  1916,  i.  397,  ii.  464  ;  1917, 
ii.  434;  1918,  i.  544,  ii.  506;  1920,  i.  759,  ii.  395;  1921,  i.  450,  465, 
ii  415. 

patented  in  Germany  during  the  war.     1920,  i.  754. 

pseudo-binary.     1911,  i.  670. 

pyrophoric.     1918,  i.  548. 

quarternary,  properties  of.     1913,  i.  673- 
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Alloys — 

ternary,  constitution,  properties  and  structure  of.     1912,  ii.  605 ;    1913, 
i.  673  ;   1914,  ii.  382. 

relation  between  structure  and  electric  properties  of      1912,  ii.  382. 

superposition  of.     1912,  ii.  382. 

transformation  of.     1920,  ii.  388. 

use  of,  for  aircraft  construction.     1916,  ii.  457. 

use  of,  for  automobile  construction.     1912,  i.  587. 

use  of,  for  permanent  magnets.     1911,  ii.  631. 
Alsace.     See  also  France. 

petroleum  in.     1920,  i.  700,  ii.  333  ;   1921,  i.  391. 
Alsace-Lorraine — 

iron  ore  in.     1920,  i.  669. 

mineral  resources  of.     1920,  i.  669,  ii.  307,  333. 

statistics  of.     See  Statistics. 

Alternating  Stresses,  resistance  of  metals  to.     1912,  ii.  381;   1915,  i.  602; 

1916,  i.  373. 
Alternating  Tests.    See  Tests. 
Alumina — 

analysis  of.     See  Analysis. 

inclusions  in  steel.     1916,  ii.  434;  1919,  i.  661. 

influence  of,  in  slags.     1913,  i.  597. 

Serpek  process  for  artificial  production  of.     1913,  ii.  628. 

use  and  preparation  of.     1913,  ii.  528. 
Aluminium — 

analysis  of.     See  Analysis. 

additions  of,  to  steel.     1920,  ii.  358. 

for  coating  iron  and  steel.     1921,  i .  416.     See.  also  Corrosion-Prevention. 

determination  and  expansion  of.     1912,  ii.  607. 

electro-metallurgy  of.     1916,  i.  390. 

extraction  of,  from  bauxite.     1918,  ii.  438. 

influence  of,  in  ferro-titanium.     1911,  ii.  659. 

influence  of,  on  the  presence  of  nitrogen  in  steel.     1915,  ii.  73. 

influence  of,  in  rail  steel.     1914,  ii.  373. 

manufacture  of,  in  Germany.     1918,  ii.  510. 
Aluminium  Alloys — 

fatigue  tests  of.     1920,  ii.  392. 

influence  of  temperature  on  properties  of.     1920,  ii.  382. 

manufacture  and  properties  of  .     1915,  ii.  318 

structure  of.     1911,  ii.  638  ;   1913,  i.  673. 

use  of,  in  aircraft  construction.     1916,  ii.  457. 

Aluminium  Castings,  manufacture  of.     1912,  i.  523,  ii.  548 ;    1914,  ii.  333  ; 

1917,  i.  358. 

Aluminium  Scrap,  melting  of.     1917,  i.  357. 
Aluminium  Sheets,  cold-rolled,  testing  of.     1918,  ii.  493. 
Aluminium-Silicon  Alloys,  thermal  diagram  of.     1914,  ii.  382. 
Aluminium  Steel,  thermo-electric  properties  of.     1915,  i.  328. 
Aluminous  Materials,  refractory  properties  of.     1920,  i.  683. 
Alundum,  uhc  and  application  of.     1911,  ii.  500  ;    1912,  ii.  471. 
America.     See  also  United  States  and  South  America. 
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America,  economics  of  iron  ore  mining  in.     1921,  ii.  338. 

American  Iron  and  Steel  Institute,  establishment  of.     1911,  i.  701. 

American  Rolling-Mill  Co.,  blast-furnaces  of.     1921,  i.  401. 

Ames-Stumpf  Uniflow  Engine.     1918,  i.  522. 

Amet-Ensign  Gas-Producer.     1911,  ii.  523. 

Ammonia — 

action  of,  on  metallic  manganese.     1915,  ii.  63. 

recovery  of.     1913,  ii.  49  ;   1914,  ii.  37  ;   1917,  i.  315  ;   1920,  i.  702  ;   1921, 
ii.  353. 

recovery  of,  from  coke-oven  gas.     1914,  i.  607. 

recovery  of,  from  producer-gas.     1920,  i.  702,  ii.  340. 

use  and  application  of.     1917,  i.  316. 
Ammonium  Nitrate,  manufacture  of.     1917,  i.  318. 
Ammonium  Sulphate — 

manufacture  of.     1921,  i.  389. 

production  of,  from  peat.     1915,  i.  516. 

use  of,  as  a  fertiliser.     1914,  ii.  294. 
Amorphous  Phase,  part  played  by,  in  hardening  of  steels.     1914,  ii.  368. 
Amsler  Testing  Machine.     1912,  i.  569. 
Amsler-Laffon  Testing  Machine.     1915,  ii.  309. 
Analyses,  Typical — 

bauxite.     1912,  ii.  467  ;   1913,  i.  529  ;    1914,  i.  748  ;    1915,  i.  501. 

carnotite,  Pennsylvania.     1915,  i.  489. 

chillagite.     1917,  i.  288. 

chisel  steel.     1916,  i.  361. 

chrome  ore,  Rhodesia.     1912,  ii.  454. 

clayband  iron  ore,  Scotch.     1918,  i.  470. 

coal,  United  States.     1915,  i.  506,  509  ;    1917,  i.  309,  ii.  364. 

coal,  Western  Australia.     1914,  ii.  290  ;    1915,  i.  511. 

dolomite,  Italy.     1912,  i.  456. 

dolomite,  United  States.     1912,  ii.  468. 

ferro -manganese,  United  States.     1920,  ii.  346. 

fuel,  Canada.     1918,  ii.  450. 

high-speed  steel.     1916,  ii.  381. 

ingot  iron.     1911,  ii.  608. 

iron  ore,  Africa,  East.     1915,  i.  483. 

iron  ore,  Africa,  West.     1917,  i.  284. 

iron  ore,  Algeria.     1911,  i.  518,  ii.  475  ;    1912,  i.  435  ;   1913,  ii.  501. 

iron  ore,  Australia.     1912,  ii.  450  ;   1913,  ii.  508. 

iron  ore,  Bosnia.     1911,  ii.  471. 

iron  ore,  Brazil.     1912,  ii.  453  ;   1914,  ii.  269  ;   1915,  i.  487. 

iron  ore,  Bulgaria.     1914,  ii.  267. 

iron  ore,  Canada.     1911,  ii.  476;    1912,  i.  437;   1913,  i.  510,  511;  1914, 
ii.  268;   1915,  i.  483;   1917,  ii.  340  ;    1919,  i.  617. 

iron  ore,  Ceylon.     1913,  ii.  499. 

iron  ore,  Chili.     1912,  ii.  320  ;   1914,  ii.  270  ;    1915,  i.  487. 

iron  ore,  China.     1912,  i.  432;  1913,  i.  509;  1914,  i.  572,  573  ;  1916,  i.  290; 
1917,  ii.  340. 

iron  ore,  Cuba.     1911,  ii.  479  ;    1912,  i.  440  ;    1913,  i.  516  ;    1915,  i.  486 ; 
1916,  i.  294. 
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Analyses,  Typical — 

iron  ore,  Finland.     1916,  i.  289. 

iron  ore,  Forest  of  Dean.     1919,  ii.  459. 

iron  ore,  France.     1913,  ii.  496,  497. 

iron  ore,  Germany.     1913,  ii.  497. 

iron  ore,  Greece.     1913,  i.  450  ;    1914,  i.  575. 

iron  ore,  Hungary.     1911,  i.  517  ;    1913,  ii.  498. 

iron  ore,  Newfoundland.     1916,  i.  292. 

iron  ore,  Philippines.     1912,  i.  434  ;    1916,  i.  290. 

iron  ore,  Poland.     1915,  i.  481. 

iron  ore,  Sardinia.     1911,  ii.  473. 

iron  ore,  Scotland.     1911,  ii.  470. 

iron  ore,  South  Africa.     1912,  i.  436  ;  ii.  449.     . 

iron  ore,  Spain.     1913,  ii.  499  ;    1916,  i.  289. 

iron  ore,  Sumatra.     1916,  i.  290. 

iron  ore,  Sweden.     1914,  ii.  267. 

iron  ore,  Togoland.     1916,  i.  292. 

iron  ore,  Trinidad.     1912,  ii.  453. 

iron  ore,  Tunis.     1913,  ii.  502. 

iron  ore,  United  States.     1912,  i.  439  ;    1913,  i.  513,  ii.  505  ;    1914,  i.  574, 

ii.  268;    1916,  i.  293  ;    1917,  i.  283  ;    1920,  ii.  310. 
iron  ore,  Venezuela.     1913,  ii.  508. 
magnesite,  Cyprus.     1912,  ii.  469. 
magnesite,  India.     1912,  ii.  470. 
magnesite,  Quebec.     1912,  ii.  470. 
magnesite,  South  Africa.     1912,  ii.  470. 
malleable  castings,  blackheart.     1917,  ii.  318,  330. 
manganese  ore,  Brazil.     1911,  i.  524. 

meteorites.     1911,  i.  525,  ii.  484  ;    1912,  i.  443,  ii.  458  ;    1914,  i.  578,  579, 
ii.  274. 

pig  iron,  Japanese.     1911,  ii.  548. 
pig  iron  for  malleablising.     1917,  ii.  310,  323,  329. 
pig  iron,  Mayari.     1913,  i.  596. 
Roman  iron.     1912,  i.  120,  127. 
shell  steel.     1915,  i.  6J9  ;    1916,  i.  364. 
tool  steel.     1911,  ii.  623  ;    1913,  i.  670. 
tungsten  ore,  Spanish.      1912,  ii.  457. 
Analysis — 

arc  images  in.  1920,  ii.  319. 
appliances  for.  1916,  i.  400. 
commercial.     1919,  ii.  540. 

electro-chemical.     1911,  i.  084;   1914,  ii.  392  ;   1919,  ii.  537. 
electrolytic.     1913,  ii.  706;   1914,  ii.  392 ;   1918,  ii.  508. 
magnel  ic.      1917,  ii.  441  ;    1918,  i.  522,  ii.  505  ;    1920,  i.  749. 
magnetic,  of  manganese  sled.     1921,  i.  462. 
magnel  i'-.  "i  rook  drills.     1921,  ii.  409. 
magnetio,  of  steel  products.     1917,  ii.  411. 

magnetic,  for  .studying  i\\<-  Btrnoture  of  iron  alloys.     1918,  ii.  375  (Paper), 
tnechanicali  ing,  ai  an  aid  to   accuracy  and  speed.     1911,  i   332  (Paper); 
ii   660;   1912,  i.  606. 
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metallurgical,  speeding  up.     1919,  i.  701. 
microscopic     1911,  i.  082  ;   1913,  i.  070  ,    1920,  ii.  312. 
speotrnm,  reactions  in  Bessemer  process  revealed  by.     1920,  i.  717. 
spectrum,  quantitative.     1914,  i.  745. 
thermal,  of  iron-chromium  steels.     1920,  i.  403  (Paper). 
use  of  iron  crucibles  in.     1921,  i.  472. 
Analysis.  Methods.     See  also  Sampling. 

alumina,  precautions  in  weighing  of.     1916,  i.  401. 

alumina,  estimation  of,  in  aluminium.     1912,  ii.  021. 

alumina,  separation  of,  from  ferric  oxide.     1911,  ii.  001. 

aluminium,  estimation  of,  in  iron  and  steel.     1915,  ii.  329  ;    1916,  i.  400. 

aluminium,  separation  of,  from  iron  and  chromium.     1911,  i.  083,  ii.  002  ; 

1912,  ii.  019,  023  ;   1914,  i.  747  ;    1915,  i.  033. 
aluminium  allo}-s.     1913,  ii.  705. 
aluminium  dust.     1917,  ii.  409. 
arsenic,  estimation  of,  in  iron  ore.     1914,  i.  740. 

arsenic,  estimation  of,  in  iron  and  steel.     1911,  i.  083  ;   1915,  i.  030,  ii.  329. 
arsenic,  separation  of,  from  tungsten.     1915,  ii.  334. 
asphalt,  estimation  of,  in  petroleum.     1914,  ii.  390. 
bauxite.     1914,  i.  748. 

blast-furnace  slag,  sampling  of.     1921,  i.  408. 
benzene,  estimation  of,  in  coal-tar  oil.     1917,  i.  424. 
benzol,  estimation  of,  in  coal  gas.     1917,  ii.  409. 
benzol,  estimation  of,  in  coke-oven  gas.     1921,  ii.  421. 
bog  iron  ore.     1914,  i.  740. 

boron,  estimation  of,  in  boron  steel.     1917,  i.  420. 
boron,  estimation  of,  in  iron.     1915,  ii.  330. 
calcium  oxide,  estimation  of,  in  ores.     1912,  i.  010. 
carbon,  Eggertz  test  for.      1912,  ii.  018  ;    1917,  ii.  403  ;    C.S.M.,  1917, 

viii.  1. 
carbon,  estimation  of,  apparatus  for.     1911,  i.  083  ;    1912,  i.  004;    1913, 

ii.  097  ;   1918,  i.  508. 
carbon,  estimation  of,  in  iron  and  steel  and  ferro-alloys.     1911,  i.  082,  083, 

ii.  050;    1912,  i.  001,  008,  ii.  017;    1913,  i.  090,  ii.  307  (Paper),  097; 

1914,  ii.  391;   1915,  i.  030,  ii.  329  ;  1916,  i.  399  ;   1917,  i.  420,  ii.  403  ; 

1919,  i.  700;   1920,  i.  703,  ii.  390  ;   1921,  i.  471,  ii.  420. 
carbon,  estimation  of,  by  micrographical  methods.     1917,  ii.  402. 
carbon,  estimation  of,  in  nickel.     1912,  ii.  019. 
carbon,  test  for,  in  minerals.     1917,  ii.  407. 
carbon  dioxide,  estimation  of,  in  coal.     1921,  i.  473. 
carbon  dioxide,  estimation  of,  in  smoke.     1912,  i.  013,  ii.  027. 
carbon  monoxide,  estimation  of.     1912,  i.  012  ;    1913,  i.  090. 
cast  iron,  estimation  of  sulphur  in.     1921,  i.  471. 
chrome  bricks.     1921,  ii.  421. 
chrome  iron  ore.     1920,  ii.  397. 

chrome  ore,  estimation  of  iron  in.     1912,  ii.  023;   1913,  i.  093;   1921,  ii.  421. 
chromium,  estimation  of,  in  high-speed  steel.     1920,  ii.  397. 
chromium,  estimation  of,  in  iron  and  steel.     1913,  i.  091,  ii.  700  ;    1914, 

i,  743,  ii.  392  ;    1915,  i.  032,  ii.  330  ;    1916,  ii.  468  ;    1917,  i.  421,  ii.  407  ; 

1918,  ii.  508;    1919,  ii.  539  ;    1921,  ii.  420. 
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chromium,  estimation  of,  in  ores.     1911,  ii.  661  ;  1913,  ii.  707;  1914,  i.  747, 

ii.  394. 
chromium,  separation  of.     1911,  ii.  662  ;   1912,  i.  604  ;   1913,  i.  694,  ii,  701, 

708  ;    1914,  i.  747  ;   1920,  ii.  398. 
chromium-nickel  alloys.     1917,  i.  422. 
chromium  steel.     1920,  i.  763. 

chromium -tungsten  steel,  estimation  of  chromium  in.     1911,  i.  683. 
coal.     1912,  ii.  627  ;  1913,  i.  695  ;   1915,  i.  635  ;   1916,  i.  402  ;   1921,  i.  473, 

ii.  421. 
coal,  estimation  of  ash  in.     1912,  ii.  628. 
coal,  estimation  of  carbon  in.     1921,  i.  473. 
coal,  estimation  of  coke  in.     1911,  i.  689. 
coal,  estimation  of  moisture  in.     1913,  ii.  708  ;    1917,  i.  423. 
coal,  estimation  of  nitrogen  in.     1915,  i.  635,  ii.  335  ;    1916,  ii.  467. 
coal,  estimation  of  sulphur  and  phosphorus  in.     1911,  i.  690,  ii.  667  ;   1921, 

i.  473,  ii.  421. 
coal,  estimation  of  volatile  matter  in.     1912,  ii.  628  ;    1921,  ii.  421. 
coal,  sampling  of.     1911,  i.  688,  ii.  668  ;   1912,  i.  611  ;   1913,  i.  534  ;   1915, 

i.  635  ;   1917,  i.  305  ;   1919,  ii.  541. 
coal-dust.     1914,  ii.  396  ;   1921,  ii.  421. 
coal-gas.     1911,  ii.  669  ;   1915,  i.  636  ;   1917,  ii.  469. 
coal-tar,  estimation  of  toluene  and  benzene  in.     1917,  i.  424. 
cobalt,  estimation   of,  in  cobalt  steel.      1918,    i.    441    (Paper) ;     1921, 

ii.  420. 
cobalt,  estimation  of,  in  high-speed  steel.     1914,  ii.  52  (Paper). 
cobalt,  estimation  of,  in  iron  and  steel.     1911,  ii.  663;    1913,  ii.  705; 

1914,  i.  743,  ii.  392. 
cobalt,  estimation  of,  in  ores.     1915,  i.  633  ;   1917,  i.  423,  ii.  468. 
cobalt,  estimation  of,  in  presence  of  nickel.     1915,  i.  633. 
cobalt,  separation  of,  from  nickel.     1911,  i.  687. 
coke.     1911,  ii.  560,  668  ;   1912,  ii.  540,  627  ;    1921,  ii.  421. 
coke,  estimation  of,  in  coal.     1911,  i.  689. 
coke,  estimation  of  nitrogen  in.     1915,  i.  635,  ii.  335. 
coke,  sampling  of.     1911,  i.  688  ;   1912,  i.  611  ;    1913,  ii.  543. 
coke  ash,  sampling  of.     1915,  ii.  335. 
coke-oven  gas,  estimation  of  benzol  in.     1921,  ii.  421. 
coke-oven  gas,  estimation  of  cyanogen  compounds  in.     1911,  i.  690. 
copper,  estimation  of,  in  steel.     1912,  i.  604  ;   1914,  ii.  392  ;   1915,  i.  632. 
ferric  oxide,  estimation  of,  Knecht  &  Hibbert's  method.     1914,  ii.  395. 
ferric  oxide,  separation  of  alumina  from.     1911,  ii.  661. 
ferro-alloys,  estimation  of  carbon  in.     1912,  ii.  382,  618  ;    1920,  i.  763 
ferro-alloys,  estimation  of  titanium  and  vanadium  in.     1914,  i.  744. 
ferro-boron.     1911, ii.  657;   1912,  i.  610. 
ferro  ohjrominm.     1912,  i.  608  ;    1915,  ii.  332  ;    1917,  i.  421. 
ferro  nickel, estimation  of  nickel  in.     1912,  ii.  620. 
ferro-silioon.     1912,  ii.  619  ;  1918,  i.  r^r>. 
ferro-tungsten,  estimation  of  tungsten  in.     1912,  ii.  620. 
ferro-vanadium.     1913,  ii.  704  ;   1915,  ii.  331. 
fine-gas.      1911,  i.  690;    1912,  i.  612;    1913,  i.  696,  ii.  710;    1915,  i.  636, 

ii.  336  j    1016,  i.  402  ;    1921.  i.  473. 
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fuel.  1911,  i.  6SS,  ii.  667  ;  1912,  i.  611,  ii.  027  ;  1913,  i.  (595,  ii.  708; 
1914,  ii.  390  ;    1915.  i.  035,  ii.  335  ;    1916,  i.  402,  ii.  409  ;    1917,  i.  423  ; 

1919,  ii.  541  ;    1921,  i.  473,  ii.  421. 
fuel,  sampling  of.     1913,  ii.  708. 
fuel, liquid     1913,  i.  095. 
galvanised  iron.     1917,  ii.  405. 

gas.  1911,  i.  090,  ii.  008;  1912,  i.  012,  ii.  628;  1913,  i.  090,  ii.  709; 
1914,  i.  748,  ii.  390  ;  1915,  i.  030,  ii.  330  ;  1916,  i.  402,  ii.  409  ;  1917, 
i.  424,  ii.  409  ;    1919,  ii.  541  ;    1921,  i.  473,  ii.  421. 

3,  apparatus.     1911,  i.  090,  ii.  009;    1912,  ii.  029;    1913,  i.  090,  097; 
1914,  i.  749,  ii.  390. 

gas,  combustion  chart  for  checking      1914,  i.  749. 

gas,  compensator  for.     1917,  ii.  409. 

gas,  estimation  of,  in  steel.     1919,  ii.  539. 

gaseous  mixtures.     1919,  ii.  542. 

high-speed  steel.     1914,  i.  745  ;    1920,  ii.  397. 

high-speed  steel,  estimation  of  cobalt  in.     1914,  ii.  52  (Paper). 

high-speed  steel,  estimation  of  phosphorus  in.     1917,  i.  421. 

iron  and  steel.     1911,  i.  082,  ii.  050  ;    1912,  i.  001.  ii.  017  ;    1913,  i.  088, 

ii.  097  ;    1914,  i.  742,  ii.  391  ;    1915,  i.  030,  ii.  329  ;    1916,  i.  399,  ii.  408  ; 

1917,  i.  420,  ii.  402  ;    1918,  ii.  508  ;    1919,  i.  700,  ii.  537  ;    1920,  i.  703, 

ii.  390  ;    1921,  i.  471,  ii.  420. 
iron,  separation  of.     1911,  ii.  002  ;    1912,  i.  008,  ii.  019,  023,  025  ;    1913, 

i.  094,  ii.  708  ;    1914,  ii.  394  ;    1916,  ii.  408  ;    1921,  i.  472. 
iron,  titration  of.     1912,  i.  093  ;   1921,  i.  472. 
iron  alloys,  estimation  of  iron  in.     1913,  i.  090. 
iron  ore.     1911,  i.  085,  ii.  600  ;    1912,  i.  007,  ii.  022  ;   1913,  i.  092,  ii.  707  ; 

1914,  i.  740,  ii.  393  ;    1915,  i.  032,  ii.  333  ;    1916,  i.  401  ;    1917,  i.  423, 

ii.  407  ;   1919,  ii.  540  ;   1920,  i.  763,  ii.  397  ;   1921,  i.  472,  ii.  421. 
iron  ore,  sampling  of.     1911,  i.  085 ;    1912,  i.  007  ;    1913,  i.  092,  ii.  707  ; 

1914,  i.  740  ;   1915,  ii.  333  ;    1917,  i.  423  ;    1918,  ii.  437. 
iron  sulphide,  estimation  of,  by  electrolytic  means.     1918,  ii.  508. 
lime,  estimation  of,  in  basic  slag.     1911,  i.  688,  ii.  000  ;    1914,  i.  746. 
magnesia,  estimation  of,  in  presence  of  alkalies.     1919,  ii.  541. 
magnesia,  estimation  of,  in  ores  and  slags.     1914,  i.  746. 
magnesite.     1915,  i.  634  ;    1919,  i.  627  ;    1921,  i.  473 
manganese,  estimation  of,  in  ferro-vanadium.     1915,  ii.  331. 
manganese,  estimation  of,  in  high-speed  steel.     1920,  ii.  397. 
manganese,  estimation  of,  in  iron  and  steel.     1911,  i.  683,  ii.  657  ;    1912, 

i.  605,  ii.  619  ;   1913,  i.  693,  ii.  701  ;   1914,  i.  743,  ii.  392  ;   1915,  ii.  330  ; 

1917,  i.  421,  ii.  464  ;    1918,  ii.  508  ;    1919,  ii.  539  ;    1921,  ii.  421, 
manganese,  estimation  of,  in  ores.     1911,  i.  080,  ii.  662;    1912,  i.  609, 

ii.  623  ;    1913,  i.  693  ;   1914,  ii.  394  ;    1917,  ii.  467. 
manganese,  separation  of.     1912,  i.  608  ;  1913,  i.  694,  ii.  701  ;   1914,  ii.  394    ; 

1920,  ii.  398  ;   1921,  i.  473. 
manganese  ore.     1914,  i.  740. 

methane,  estimation  of,  in  mine-gas.     1912,  ii.  515. 

methane,  estimation  of,  in  producer-gas.     1912,  ii.  628. 

mine-air.     1916,  ii.  412. 

mine-gas.     1912,  i.  613,  ii.  515. 

molybdenum,  estimation  of,  in  iron  and  steel.     1920,  ii.  397. 
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molybdenum,  estimation  of,  in  ores.     1911,  i.  686,  ii.  663  ;    1912,  ii.  024  ; 

1917,  ii.  408  ;    1920,  ii.  398. 
molybdenum,  separation  of.     1912,  ii.  024  ;    1915,  i.  033. 
monel  metal.     1914,  ii.  392. 

natural-gas.     1914,  i.  015,  ii.  390  ;   1916,  i.  402,  ii.  409. 
nichrome.     1917,  ii.  404. 

nickel,  estimation  of  carbon  in.     1912,  ii.  (519. 

nickel,  estimation  of,  in  cobalt  steel.     1918,  i.  441  (Paper) ;   1921,  ii.  420. 
nickel,  estimation  of,  in  ferro -nickel.     1912,  ii.  020. 
nickel,  estimation  of  impurities  in.     1914,  i.  744. 

nickel,  estimation  of,  in  iron  and  steel.     1911,  i.  084,  ii.  058  ;   1912,  i.  005  ; 

1913,  ii.  702,  705 ;    1914,  ii.  392  ;    1915,  i.  032,  ii.  331  ;    1916,  i.  401  ; 

1917,  i.  422  ;   1921,  i.  471. 
nickel,  estimation  of,  in  ores.     1911,  ii.  003  ;    1917,  i.  423,  ii.  408. 
nickel,  separation  of.     1911,  i.  087. 
nickel-chromium  alloys.     1917,  i.  422. 
nickel-zirconium  alloys.     1917,  ii.  404. 

nitrogen,  estimation  of,  in  coal  and  coke.     1915,  i.  035,  ii.  335  ;  1916,  ii.  409, 
nitrogen,  estimation  of,  in  steel.     1915,  i.  031,  ii.  48. 
oil  shale.     1919,  ii.  541. 
ores.     1911,  i.  085;    1912,  i.  007,  ii.  022;    1914,  i.  740;    1915,  i.  032; 

1916,  i.  401,  ii.  408  ;  1917,  i.  423  ;  1920,  i.  703,  ii.  397  ;   1921,  i.  472,  ii. 

421. 

oxygen,  estimation  of,  in  iron  and  steel.  1911,  ii.  000;  1912,  i.  001,  ii.  021  ; 
1913,  i.  090,  ii.  098;  1918,  i.  555 ;  1919,  i.  700  ;  1920,  ii.  390;  C.S.M., 

1913,  v.  70. 

oxygen,  estimation  of,  in  petroleum.     1913,  ii.  708. 

oxygen,  estimation  of,  in  tungsten.     1913,  ii.  704. 

oxygen,  use  of,  in  estimating  carbon  in  ferro-alloys.     1912,  ii.  018. 

palladium,  estimation  of,  in  iron.     1913,  ii.  702. 

permanganate  titrations.     1914,  i.  747. 

petroleum.     1911,  ii.  008;   1915,  ii.  335;   1916,  i.  402,  ii.  40!)  ;   1917,  i.  423. 

petroleum,  estimation  of  oxygen  in.      1913,  ii.  708. 

petroleum,  estimation  of  sulphur  in.      1912,  i.  012  ;    1913,  i.  090,  ii.  709  ; 

1914,  ii.  396. 

petroleum,  estimation  of  water  in.     1915,  i.  035. 
phosphoric  acid,  estimation  of.     1911,  ii.  007  ;   1912,  ii.  027. 
phosphorus,  estimation  of,  in  coal.     1911,  ii.  667. 
phosphorus,  estimation  of, in  high-speed  steels.     1921,  i.  421. 
phosphorus,  estimation  of.  in  iron  and  steel.     1912,  i.  002;    1913,  i.  437 

(Paper),  691,  ii.  099,  705;     1914,  i.  742;    1919,  i.  700,  ii.  537;    1920, 

i.  763;    1921,  i.  471,  ii.  420. 

php  phorus,  e  I  imal  ion  of,  in  iron  ores.     1913,  i.  692, 

pho  phorus,  estimation  of,  occlusion  of  iron  in.     1917,  ii.  408. 

phosphorus,  estimation  of,  In  presence  of  tungsten.     1917,  ii.  408;   1919, 
ii.  638. 

phosphoru  ,e  bimation  of, in  vanadium    teds.     1915,  i.  632. 

phosphorus,  separation  of.     1915,  i.  633. 

iron.     1913,  i.  688  J    1915,  ii.  265. 

pig  iron,  <•  bimation  of  chromium  in.     1918,  ii.  608. 
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pig  iron,  estimation  of  phosphorus  in.      1919,  ii.  537. 

pig  iron,  estimation  of  sulphur  in.     1914,  i.  510  (Paper)  ;   1920,  ii.  390. 

pig  iron,  sampling  of.      1912.  ii.  <>I7. 

producer-gas.     1916,  i.  402  ;   1917,  i.  424. 

producer-gas,  estimation  of  methane  in.     1912,  ii.  028. 

producer-gas,  estimation  of  tar,  dust  and  water  in.      1912,  ii.  500  ;    1921, 

i.  390. 
pyrites,  estimation  of  sulphur  in.     1914,  i.  740. 
rare  metals,  estimation  of,  in  steel.     1919,  ii.  539. 
refractory  materials.     1912,  ii.  022  ;    1914,  i.   740  ;    1915,  i.  032  ;    1920, 

ii.  319';    1921,  i.  473,  ii.  421. 
siliea,  estimation  of.     1911,  ii.  667  ;    1912,  i.  009  ;    1917,  ii.  407. 
silicon,  estimation  of,  in  ferro-silieon.     1912,  ii.  019  ;    1915,  ii.  329. 
silieon,  estimation  of,  in  iron  and  steel.     1911,  ii.  057;   1912,  i.  002  ;   1914, 

i.  743. 
slag.     1911,  i.  088,  ii.  000;   1913,  i.  094  ;   1914,  i.  740,  ii.  395  ;   1915,  i.  034  ; 

1919,  ii.  537. 
Slag,  estimation  of  lime  and  manganese  in.     1911,  i.  088,  ii.  000;    1914, 

i.  740. 
slag,  estimation  of  phosphorus  in.     1919,  ii.  537. 
slag,  estimation  of,  in  steel.     1921,  i.  430. 
slag,  estimation  of  sulphur  in.     1920,  ii.  390. 
smoke,  estimation  of  carbon-dioxide  in.     1912,  i.  013. 
solutions.     1912,  ii.  027. 
steel  alloys.     1913,  ii.  703  ;   1920,  i.  703. 
steel  billets,  sampling  of.     1913,  i.  038. 
sulphate,  Baumann's  method  of  determining.     1921,  i.  471. 
sulphur,  estimation  of,  in  coal-gas.     1911,  ii.  009. 
sulphur,  estimation  of,  in  fuel.     1911,  i.  090,  ii.  007  ;    1912,  ii.  028  ;    1913, 

i.  (590,  ii.  709  ;   1916,  ii.  409  ;    1921,  i.  473,  ii.  421. 
sulphur,  estimation  of,  in  iron  and  steel.     1911,  i.  412  (Paper),  083,  ii.  057  ; 

1912,  i.  002,  004  ;    1913,  i.  091  ;    1914,  i.  510  (Paper),  743,  ii.  391  ;    1916, 
i.  400  ;    1919,  i.  701,  ii.  539  ;    1920,  ii.  390  ;    1921,  i.  339  (Paper),  471. 

sulphur,  estimation  of,  in  malleable  cast  iron.     1921,  ii.  420. 

sulphur,  estimation  of,  in  petroleum.     1912,  i.  012. 

sulphur  trioxidc,  estimation  of,  in  flue-gas.     1913,  i.  090. 

tantalum,  estimation  of,  in  steel.     1917,  ii.  405. 

tar,  estimation  of,  in  producer-gas.     1912,  ii.  500  ;    1921,  i.  390. 

tar,  sampling  of.     1912,  i.  011. 

thorium,  separation  of,  from  iron.     1916,  ii.  408. 

tin,  estimation  of,  in  ores.     1912,  ii.  020. 

tin,  estimation  of,  in  tin  plate.     1911,  ii.  000  ;    1917,  ii.  400. 

titaniferous  iron  ore.     1912,  i.  010. 

titaniferous  minerals,  estimation  of  iron  in.     1911,  ii.  001. 

titanium,  estimation  of,  in  iron  and  steel.     1913,  ii.  703  ;   1914,  i.  743, 

744. 
titanium,  estimation  of,  in  ores.     1911,  i.  087,  ii.  003  ;   1912,  i.  011,  ii.  025  ; 

1913,  i.  092  ;    1914,  i.  748,  ii.  394,  395  ;    1917,  ii.  408  ;    1920,  i.  703. 
titanium,  estimation  of,  in  zirconium  ores.     1920,  ii.  398. 
titanium,  separation  of.     1912,  ii.  025  ;    1914,  i.  744  ;    1920,  i.  703. 


20  SUBJECT  INDEX. 

Analysis,  Methods — 

toluol,  estimation  of,  in  coal-gas.     1917,  ii.  409. 

tool  steel.     1917,  i.  421. 

tungsten.     1914,  ii.  392  ;    1915,  i.  032  ;    1921,  i.  472. 

tungsten,  estimation  of,  in  ferro-tungsten.     1912,  ii.  620  ;    1920,  ii.  397. 

tungsten,  estimation  of,  in  iron  and  steel.     1912,  i.  000  ;    1919,  i.  701. 

tungsten,  estimation  of,  in  ores.     1911,  i.  087,  ii.  004  ;   1912,  i.  611,  ii.  025  ; 
1915,  ii.  334. 

tungsten,  estimation  of  oxygen  in.     1913,  ii.  704. 

tungsten,  separation  of.     1912,  ii.  024  ;   1915,  i.  033,  ii,  334. 

tungsten  ores.     1920,  ii.  398. 

tungsten  steel.     1920,  i.  703. 

uranium,  estimation  of.     1914,  i.  743  ;   1919,  i.  701. 

uranium,  separation  of,  from  vanadium.     1912,  ii.  020. 

vanadium,  estimation  of,  in  high-speed  steel.     1920,  ii.  397. 

vanadium,  estimation  of,  in  iron  and  steel.  1911,  i.  084,  ii.  059  ;  1912, 
ii.  021;  1913,  i.  091,  ii.  703,  705;  1914,  i.  743,  744  ;  1915,  ii.  330  ;  1916, 
ii.  408  ;   1921,  i.  471. 

vanadium,  estimation  of,  in  ores.  1911,  i.  088,  ii.  005  ;  1912,  i.  011,  ii.  020  ; 
1913,  i.  094  ;    1914,  ii.  395  ;    1916,  ii.  408  ;    1917,  ii.  407. 

vanadium,  separation  of.     1912,  ii.  020  ;    1915,  i.  033  ;   1916,  i.  401. 

vanadium,  titration  of.     1916,  i.  401. 

vanadium  steel.     1920,  i.  763. 

zirconium,  estimation  of,  in  ores.     1920,  i.  703  ;   1921,  i.  472. 

zirconium,  estimation  of,  in  steel.     1920,  ii.  397. 

zirconium,  estimation  of,  in  zirconium  ore.     1920,  ii.  398. 

zirconium,  separation  of.     1914,  ii.  395  ;   1919,  ii.  539  ;   1920,  i.  703. 

zirconium  alloys.     1917,  ii.  404. 

zirconium  phosphate,  precipitation  of.     1919,  i.  098. 
Analytical  Operations.     1915,  i.  032. 
Analytical  Samples,  standard.     1918,  i.  554  ;   1921,  i.  471. 
Anatolia.     See  also  Asia  Minor. 

coal  in.     1920,  i.  093. 

chromite  in.     1920,  i.  073. 
Anchors,  steel,  manufacture  of.     1917,  i.  390. 
Anderson  Electric  Furnace.     1913,  ii.  021. 
Andrew  Carnegik  Scholarships.     See  Carnegie. 
Anisotropy  of  coarse-grained  metals  and  alloys.     1915,  ii.  321,  323. 
Anjou.     See  also  France. 

An. ><>r  and  Bbittany, iron  ore  deposits  of.     1914,  ii.  142  ;   1921,  ii.  37. 
An  m; ai.inc.     Sit  Heat-treatment. 

AN80HU/rZ  I  nstuiwiknt  for  deep  boring.      1914,  ii.  275. 
Anthracite,  preparal  ion  of.     1921,  ii.  350. 
AhTHRA-CoaL.      1921,  ii.  353. 
APHEOBAPH.      1912,  i.  508  ;    1913,  i.  666. 

Affbl  Elbotbio  Crucible  Fubnaoe.    1913,  ii.  012. 
Arc  Furnaces.    See  Electric  Furnaces. 
Aiu;  [Maces  in  chemical  analysis.     1920,  ii.  319. 
Arc  Welding.    Set  Welding. 

ABCINO,  prevent  mo  of,  in  bofflb  laloiinieters.      1917,  ii.  301. 
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Argentina — 

iron  industry  of.     1921,  i.  407. 

petroleum  in.     1911,i.557,ii.516;  1912,  i.476  ;  1914,i.  612;  1915,  i.  523; 
1916.  i.  31S  ;    1917,  ii.  374  ;    1919.  i.  643  ;    1920,  ii.  335. 

steelworks  in.     1920,  i.  722. 
Arizona.     See  also  United  States — 

iron  ore  in.     1912,  i.  437. 

manganese  ore  in.     191 1,  i.  523  ;    1920,  i.  G72. 
Arkansas.     See  also  United  States — 

manganese  ore  in.     1920,  ii.  310  ;    1921,  i.  375. 
Armco  Iron.     See  also  Ingot  Iron — 

manufacture  of,  in  open-hearth  furnace.     1921,  i.  420. 

microstructure  of.     1917,  ii.  233  (Paper). 

physical  changes  in.     1920,  ii.  389. 
Armour-Piercing  Projectiles.     1913,  ii.  248  (Paper). 
Armour  Plate — 

heat -treatment  of.     1912,  ii.  577. 

manufacture  of.     1911,  i.  640  ;    1914,  i.  699. 

manufacture  of,  Simpson  process.     1911,  ii.  604. 

United  States  Government  plant  at  Charleston.     1921,  ii.  382. 

use  of  alloy  steel  for.     1919,  ii.  524. 
Armour  Plate  Mill,  Italian.     1911,  ii.  575. 
Arnold's  Alternating  Stress  Testing  Machine.     1917,  ii.  107. 
Arsem  Vacuum  Furnace.     1912,  ii.  621. 
Arsenic — 

analysis  of.     See  Analysis. 

influence  of,  on  steel.     1913,  i.  674  ;   1920,  ii.  387. 

occurrence  of,  in  iron  ore.     1915,  i.  487. 
Arsenides  of  iron  and  manganese,  preparation  of.     1912,  i.  588,  609 
Artificial- Gas.     See  Producer-gas,  Coke-oven  gas,  etc. 
Artillery  Construction.     1915,  ii.  297  ;   1916,  ii.  446. 
Asbestos — 

in  Canada  and  United  States.     1915,  i.  502.  - 

mode  of  occurrence  of.     1912,  ii.  467. 
Ash.     See  Coal  Ash. 
Asia  Minor — 

chromite  in.     1911,  ii.  483;   1920,  ii.  311. 

coal  in.     1914,  i.  600  ;    1919,  i.  639  ;    1920,  i.  693  ;    1921,  i.  383. 

iron  ore  in.     1915,  i.  481. 

petroleum  in.     1914,  ii.  297. 
Asphalt — 

analysis  of.     See  Analysis. 

artificial,  manufacture  of.     1912,  i.  477. 

classification  of.     1914,  i.  615. 

composition  of.     1915,  i.  526. 

preparation  of.     1912,  ii.  500. 
Asphalt,  Geographical  Distribution  of — 

Italy.     1913,  i.  559. 

Switzerland.     1913,  i.  559. 

Trinidad.     1912,  ii.  500  ;    1920,  ii.  336- 
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Asphalt,  Geographical  Distribution  of — 

United  States.     1913,  i.  500. 

Venezuela.     1921,  i.  392. 

world's  deposits.     1913,  ii.  550. 
Asphaltic  Minerals,  occurrence  of.     1913,  ii.  550. 
Asphyxiation  by  blast-furnace  gases.     1912,  i.  502. 
Associate  Class  of  Membership,  formation  of.     1916,  ii.  2. 
Ateliers  de  la  Meuse,  visit  to  and  description  of.     1913,  ii.  457. 
Athus-Grivegnee,  coke-ovens  at.     1913,  ii.  455. 
Atom,  core  of  the.     1921,  ii.  414.  - 
Atomic  Metallurgy.     1920,  i.  758. 
Atomic  Structure  of  metals.     1921,  i.  400. 
Atomic  Weight — 

of  carbon.     1915,  ii.  333. 

of  iron.     1912,  ii.  008  ;    1920,  ii.  392. 

of  metals.     1911,  i.  070  ;   1917,  ii.  350. 

of  molybdenum.      1916.  i.  389. 

of  nickel.     1914.  ii.  382. 

of  nitrogen.     1911,  i.  090  ;    1912,  i.  013. 

of  phosphorus.     1912,  ii.  008  ;   1913,  i.  083. 

of  vanadium.      1914,  i.  748. 

of  zirconium.      1917,  ii.  350. 
August  Muffle  Furnace.     1913,  ii.  038. 
Austenite,  definition  of.     1912,  ii.  370. 

Maurer's.     1912,  ii.  308. 
Austin  Motor  Co.,  Ltd.,  foundry  of.     1920,  ii.  355. 
Australia.     See  also  under  names  of  States. 

blast-furnaces  in.     1914,  ii.  323  ;    1919,  ii.  487  ;    1920,  i.  705. 

coal  in.     1911,  ii.  511;    1912,  i.  409  ;    1914,  ii.  290  ;    1915,  i.  511  ;    1916, 
i.  309  ;    1917,  i.  312  ;    1919,  ii.  473  ;    1920,  ii.  326. 

electric  steel  foundries  in.     1915,  ii.  275  ;    1918,  i.  505  ;    1919,  ii.  495. 

graphite  in.     1919,  i.  626. 

iron  ore  in.       1912,  ii.  449  ;    1919,  i.  017  ;    1921,  ii.  335. 

iron  and  steel  industry  of.     191 1,  ii.  550  ;   1918,  i.  558  ;    1920,  i.  705,  721  ; 
1921,  ii.  305. 

ironworks  in.     1914,  ii.  349  ;    1915,  ii.  204  ;    1919,  i.  052. 

magnesite  in.     1919,  ii.  465. 

manganese  ore  in.     1919,  ii.  401  ;    1920,  ii.  311. 

mining  law  in.      1912,  ii.  517. 

pit  roleum  in.     1921,  ii.  355. 
pacifications  lor  rails  and  fishplates.     1921,  ii.  407. 

specifications  for  steel.     1920,  ii.  385. 

Statistics  of.      See  Statistics. 
tungsten  in.     1917,  i.  288;    1918,  ii.  434. 
Austria — 

coal  in.     1911,  i.  543,  ii.  507;    1912,  i.  403,  ii.  480;    1913,  i.  537;    1921, 
i.  383. 

iron  ore  in.      1911,  i.  51  I,  ii.   17<>  :    1914,  ii.  200. 
n i.i '"m    lite  in.      1920,  i.  <»7<i,  ii.  315. 

petroleum  in.  1912,  i.  473,  ii.  494 ;  1913,  i.  551 ;  1915,  ii.  24:5. 
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AUTOG  \>  t ;  \-  PBODT74  BR.      1018,  ii.  450. 
Autogenous  Welding.     Sec  Welding, 

AUTOMOBILK  ( 'OXSTUUCTION — 

composition  of  alloys  for.     1912,  i.  587. 

heat-treatment  of  steel  for.     1915,  ii.  295  ;    1916,  ii.  443  ;    1918,  ii.  485  ; 
1921,  i.  442. 

manufacture  of  castings  for.     1911,  ii.  012;   1918,  ii.  408  ;   1921,  ii.  390. 

manufacture  of  steel  for.     1917,  i.  368. 

properties  of  steel  for.     1915,  i.  013;    1916,  i.  379;    1920,  i.  740;    1921, 
i.  459;    1921,  ii.  398,404. 

tests  of  steel  for.     1912,  ii.  588. 

specifications  of  steel  for.     191 1,  ii.  012  ;   1912,  i.  575  ;    1916,  ii.  451. 
Avery  Testixo  Machines.     1915,  i.  004. 
Axes,  manufacture  of.     1921,  ii.  380. 
Axles — 

cracks  in.     1921,  i.  400. 

failure  of.     1914,  ii.  372. 

heat-treatment  of.     1918,   i.  527,  ii.  484  ;    1919,  ii.  509  ;    1921,  i.  437. 

manufacture  of.     1918,  i.  520. 

specifications  for.     1912,  i.  574. 

tests  of.     1915,  i.  009  ;   1917,  i.  409. 

B 

Backstrom's  Theory  of  origin  of  Kiruna  ores.     1911,  ii.  114 
Bacteria,  iron-depositing.     1920,  ii.  008  ;    1921,  ii.  418. 
Baggaley  Process  for  treating  flue-dust.     1915,  ii.  225. 
Baird,  Andrew  &  Son,  Ltd.,  foundry  plant  of.     1920,  ii.  355. 
Baird  Method  of  chilling  castings.     1911,  ii.  570. 
Baker-Neumann  Charging  Machine.     191  l,i.  580. 
Baldwin's  Ltd. — 

blast-furnace  plant  at  Margam.     1920,  ii.  348. 

coke-oven  plant  of.     1920,  ii.  330  ;   1921,  ii.  352. 

steel  plant  of.     1921,  i.  427. 

tinplate  works  of.     1920,  ii.  370. 
Baling  Press,  scrap.     See  Scrap. 
Balkans.     See  also  under  names  of  Countries. 

coal  in.     1911,  ii.  507. 

iron  ore  in.     1911,  ii.  471. 

manganese  ore  in.     1911,  ii.  482. 
Ball  Bearings — 

manufacture  and  tests  of.     1914,  ii.  371  ;    1915,  i.  013  ;    1918,  ii.  488. 

microstructure  of.     1916,  i.  388. 
Ball  Hardness  Test.     See  Tests. 

Ball  and  Norton  Concentration  Process.     1913,  i.  523  ;    1915,  i.  490. 
Balliot  Cupola.     1912,  ii.  539. 
Balls — 

etched,  for  Brinell  test.     1921,  ii.  397. 

steel,  elastic  indentation  of,  under  pressure.     1918,  i.  537. 

steel,  manufacture  of.     1911,  i.  040;    1914,  ii.  371  ;    1918,  ii.  488. 
Barb  a  ahd  Leblant  Spring  Tup.     1913,  ii.  442. 
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Bar -Iron  Piling.     1916,  i.  353. 

Barium,  preparation  of.     1913,  ii.  686. 

Barr  \\.  John  &  Son,  Ltd.,  works  of.     1912,  ii.  426. 

B  \kkels,  steel,  manufacture  of.     1915,  ii.  299. 

Bars.     See  also  Test  Bars. 

bright  steel,  rolling  of.     1915,  i.  591  ;   1919,  i.  671. 

corrosion  of,  in  reinforced  concrete.     1918,  i.  555. 

forged,  properties  of.     1920,  i.  745. 

influence  of  machining  on  tensile  tests  of.     1915.     i.  599. 

manufacture  of.     1914,  ii.  350  ;    1920,  ii.  367  ;    1921,  i.  434. 

mild  steel,  influence  of  cold  twisting  on  properties  of.     1917,  i.  400. 

segregation  in.     1921,  i.  429. 

steel  reinforcement,  specifications  for.     1912,  i.  574. 

torsional  deformation  of.     1918,  i.  538. 

tests  on.     1912,  ii.  582,  587  ;   1918,  ii.  493  ;    1920,  i.  744. 
Base  Metal  Industry.     1919,  i.  703. 
Basic  Linings.     See  Furnace  Linings. 
Basic  Process,  history  of .     1911,  ii.  587;   1918,  ii.  470.     See-also  Bessemer  and 

Open-hearth. 
Basic  Slag.     See  also  Slag. 

composition  of.     1915,  ii.  283. 

conditions  in  steel-making  practice.     1920,  i.  265  (Paper). 

constitution  of.     1911,  i.  620  ;    1912,  ii.  559  ;    1921,  i.  428. 

formation  of.     1920,  i.  722. 

influence  of  fluorspar  additions  on  phosphates  in.     C.S.M.,  1920,  x.  i. 

manurial  value  of.     1917,  i.  368  ;    1920,  i.  722  ;    1920,  ii.  358. 

mixing  of,  with  native  magnesites.     1917,  ii.  354. 

phosphates  in.     1911,  ii.  126  (Paper) ;    1912,  i.  537. 

phosphoric  acid  contents  of.     1915,  i.  575. 

solubility  of.     1913,  i.  694  ;  1920,  i.  722. 

solubility  of  phosphoric  acid  in.     1916,  i.  349. 

solubility  of  phosphoric  oxide  in.     1911,  i.  688. 

utilisation  of.     1912,  ii.  559  ;    1913,  ii.  626. 
Basset  Process.     1921,  i.  409,  ii.  368. 
Bauer  Coke-Oven.     1912,  ii.  490,  491. 
Bauer  Forge.     1912,  ii.  568. 

Baumann  s  \1  BTHOD  of  determining  sulphate.     1921,  i.  471. 
BAUME  \m>  M  \imi;n  r  Company's  Works,  description  of.     1913,  ii.  471. 
Bauxite — 

analy   Lfl  of.      -s''  I    Analysis. 

extraction  of  aluminium  from.     1918,  ii.  438. 

propel  i  iefi  of.     1921,  ii.  340. 

useof,a    a  refractory  material.     1912,  ii.  467;   1916,  i.  302;   1917,  i.  301, 

ii.  :'>',:,. 

BA1  KITE,  GEOGRAPHICAL  I  >i  3TBIBUTION  OF — 

Africa,  We  b.     1919,  Li.  165. 
British  Guiana.     1918,  ii.  438. 
Canada.     1921,  i.  371. 
i    wice.     1917.  ii.  364. 
India.     1920.  i.  669. 
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Bauxite,  Geographical  Distribution  of — 
Italy.     1921,  i.  372. 
Spain.     1921,  i.  374. 
United  States.     1912,  i.  455>  ii.  467,  642;    1913,  ii,  528;    1915,  ii.  226  ; 

1918,  ii.  43S. 
Bavaria — 

clay  and  loam  deposits  in.     1921,  i.  377. 

molybdenum  ore  in.     1921,  ii.  336. 
Bayer-Pintsch  Apparatus  for  gas  analysis.     1913,  i.  697. 
Beams — 

hollow,  testing  of.     1913,  i.  660. 

strength  of.     1914,  i.  705,  712. 

wide-flanged,  manufacture  of.     1917,  i.  374  ;    1919,  ii.  502  ;    1920,  i.  728. 
Bears.     See  Blast-furnace  Bears. 
Beau  de  Rochas-Otto  Gas-Engine.     1915,  i.  413. 
Bedson  wire-rod  mill.     1914,  i.  686. 
Beehive  Coke.     See  Coke  and  Coke-ovens. 
Belcher  Islands,  iron  ore  in.     1921,  ii.  335. 
Belfont  Ironworks,  blast-furnaces  of.     1921,  i.  401. 
Belgian  Wire-Bod  Mill.     1914,  i.  686.      . 
Belgium — 

coal  in.     1913,  i.  537,  ii.  537  ;    1915,  i.  507  ;    1916,  i.  310  ;    1918,  ii.  509  ; 

1919,  ii.  473;    1921,  i.  383. 

design  of  blast-furnace  gas-engines  in.     1915,  i.  409  (Paper). 

historical  survey  of  metallurgy  of  iron  in.     1913,  ii.  8  (Paper). 

iron  ore  in.     1913,  ii.  496  ;    1919,  i.  618. 

iron  and  steel  industry,  of.     1916,  i.  403  ;   1919,  i.  33  (Paper) ;    1920,  ii. 
361  ;   1921,  i.  406. 

manufacture  of  coke  in.     1913,  ii.  32  (Paper). 

statistics  of.     See  Statistics. 
Bellamy  Gas-Engine.     1912,  ii.  507. 
Belts,  steel,  for  power  transmission.     1912,  i.  554. 
Benardos  Process  of  electric  welding.     1911,  i.  637  ;    1912,  i.  553  ;    1914,  i. 

697  ;   1916,  ii.  444. 
Bending  Tests.     See  Tests. 
Benzine — 

substitutes  for,  in  safety-lamps.     1915,  i.  537. 

treatment  of,  for  manufacture  of  gasoline.     1920,  ii.  337. 
Benzol — 

analysis  of.     See  Analysis.  • 

manufacture  of.     1920,  i.  698. 

recovery  of.     1917,  i.  316  ;    1921,  i.  388,  ii.  353. 

refining  of.     1920,  ii.  329. 

rectification  of.     1917,  i.  318  ;    1920,  i.  698. 
Berg-und  Huttenwerks  Gesellschaft,  plant  of.     1921,  i.  406. 
Bernhardt  Open-Hearth  Furnace.     1913,  ii.  613. 
Berthelot-Mahler  Calorimeter  Bomb.     1912,  i.  458. 
Bertrand  Process  of  coating  metals.     1911,  i.  680. 
Bessemer  Converters.     See  also  Converters,  Special  Types. 

air  pressures  in.     1917.  ii.  405. 
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BESSEMER   CONVERTERS,  Mowers  for.      1911,  ii.  587. 

combination  of,  with  electric  furnace.     1913,  ii.  017. 

dry  blast  for.     1916,  i.  331. 

Linings  for.     1911,  ii.  587  ;    1914,  ii.  327  ;    1919,  ii.  466.     See  also  Furnace 

Linings, 
manufacture  of  charcoal  iron  in,     1914,  ii.  338. 
oil-fired.     1911,  ii.  563  ;    1912,  i.  517. 
preparation  of  bottoms  for.     1915,  ii.  277. 

use  of,  in  foundries.     1911,  ii.  563  ;   1912,  i.  517,  576,  ii.  543  ;  1913,  i.  609, 
ii.  600;   1915,  i.  562  ;    1916,  i.  340  ;    1919,  ii.  490  ;    1920,  i.  711. 
Bessemer  Gold  Medal  Awards — 

Brearley,  Harry.     1920,  i.  10.  Invernairn,  Lord.     1918,  i.  10. 

Darby,  J.  H.     1912,  i.  22,  ii.  7.  Lamberton,  A.     1917,  i.  32. 

Fremont,  C.     1921,  ii.  7.  Le  Chatelier,  H.     1911,  i.  22. 

Giolitti,  F.     1919,  i.  8,  ii.  6.  Martin,  P.     1915,  i.  25. 

Greiner,  A.     1913,  i.  22.  Riley,  Edward.     1914,  i.  20. 

Harbord,  F.  W.     1916,  i.  20. 
Bessemer  Process.     1911,  i.  620,  ii.  586  ;    1912,  i.  537  ;    1913,  i.  630  ;    1917, 
ii.  405  ;   1920,  i.  717. 
acid.     1920,  ii.  356. 

acid,  control  of  temperature  in.     1921,  ii.  377. 
basic.     1921,  i.  419. 

basic,  behaviour  of  sulphur  in.     1921,  ii.  377. 
basic,  deoxidation  in.     1921,  ii.  377. 
basic,  lime  in  .    1918,  ii.  472.  . 

d esulphurisation  in.     1918,  ii.  472  ;    1919,  ii.  496. 
development  of,  during  1871-1910.     1912,  i.  31. . 
distribution  of  phosphorus  during  "after-blow"  in.     1915,  i.  161. 
economy  of.     1915,  i.  570. 
heat  energy  from.     1915,  ii.  277. 
history  of.     1913,  i:  630;    1914,  i.  677. 
reactions  in.      1920,  i.  717. 
use  of  Liquid  Eerro-manganese  in.     1911,  ii.  586. 
ii  e  of  manganese  sesquifluoride  in.     1914,  ii.  338. 
086  of  roll  scale  in.      1917,  i.  363. 
temperai  are  measurements  in.     1917,  i.  364,  ii.  406. 
Bessemeb  \ so  <  >i'i;\-ll  k \i;th  Processbs.     See  Duplex  Process. 
BESSEMER  STEEL,  cold  drawing  of.     1919,  ii.  519. 
Best's  gauzeless  Lamps.     1917,  i.  333. 
Beth.    See  Ha^berg-Beth. 
Bethlehem  Steel  Corbob  itioh — 

blast-furnace  plant  a1  Maryland.     1920,  ii.  348. 
gun  shop  of.     1917,  i.  376. 
open  hearth  practice  of.     1921,  ii.  374. 
polling  mill  planl  of.     1920.  ii.  368,  369  ;   1921,  i.  132. 
!>  el-making  plant  of.     1920,  ii.  362. 

I'.l  \s  Q  \-  \\  L8HKR.      1913,  i.  586. 

Bibliography.  1911,  i.  705,  ii.  683;  1912,  L.  038,  ii.  647;  1913,  i.  720. 

ii.  730;  1914,  i.  77  1.  Li.  W7  ;  1915,  i.  662,  ii.  352;  1916,  i.  408,  ii.  171; 

1917,  i.  428,  ii.  17  1  ;  1918.  i.  529  ;  1919,  i.  705,  ii.  545  ;  1920,  i.  764,  ii. 
399?  1921,  i.  475,  ii.  124. 
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Bibliography  of  allot  ropy  of  iron.     1912,  Li.  -12. 
of  alloys.     1912,  ii.  37 j   1017,  i.  407. 
of  alternating  stress  tests.     1921,  ii.  405. 
of  blast-furnace  slags.     1921,  ii.  .'>»>•>. 

of  briquet  ting  of  iron  ore.      1917,  ii.  43. 

of  chromium  -tods.     1920,  i.  430,  482. 

of  defects  in  ingots.     1912,  ii.  30. 

of  design  of  stool  sections.     1919,  ii.  502. 

of  electrical  resistivity.     1920,  i..  043. 

of  electrostatic  separation  of  Une-dust.     1920,  i.  707  ;    1921,  i.  404. 

of  flash-points  of  gasoline-kerosene  mixtures.     1920,  i.  701. 

of  fuel  economy.     1919,  ii.  472. 

of  gases  in  steel.     1912,  ii.  34. 

of  gauge -making.     1918,  i.  529. 

of  hardness  testing.     1920,  i.  350. 

of  iron  carbon  alloys.     1914,  ii.  382. 

of  iron  ores  in  United  States.     1913,  ii.  500. 

of  magnesite  refractories.     1920,  ii.  315. 

of  methods  of  casting.     1912,  ii.  30. 

of  methods  for  estimating  titanium  and  vanadium  in  ferro-alloys.     1912, 
i.  744. 

of  peat.     1911,  i.  547. 

of  petroleum  in  Canadian  North- West.     1921,  ii.  355. 

of  petroleum  in  Venezuela.     1921,  i.  303. 

of  protective  coatings.     1919,  ii.  535. 

of  tungsten.     1920,  i.  074. 
Bidermanx-Harvey  Open-Hearth  Furnace.     1911,  i.  018  ;    1912,  i.  535. 
Billet  Breaker,  hydraulic.     1917,  ii.  419. 

Billet-Mills,  comparison  of,  in  United  States  and  Germany.     1912,  ii.  141. 
Billets,  steel,  for  drop-forgings.     1920,  ii.  303. 
Bitlferrl  for  coating  iron.     1920,  i  700. 
Bitumen,  origin  and  geology  of.     1913,  i.  500. 
Bituminous  Coal.     See  Coal. 
Blackband  Ironstone — 

analyses  of.     1918,  i.  470. 

calcination  of.     1913,  i.  524. 
Black-Fixishixg  of  iron  and  steel.     1919,  i.  071. 
Blacksmiths'  Company,  freedom  of.     1919,  i.  10. 

gold  medal  of.     1919,  ii.  7  ;    1920,  i.  12. 
Blaenavon  Co.,  Ltd. — 

coal-washing  plant  of.     1918,  i.  488. 

steel  plant  of.     1921,  i.  400,  427. 
Blair  Coolinc  Device.         1913,  ii.  234. 
Blair  Slag  Pocket.     1913,  i.  019. 
Blast.     See  also  Air. 

dessication  of,  by  calcium  chloride.     1911,  i.  28  (Paper). 

efficient  heating  of.     1920,  i.  704. 

enrichment  of,  with  oxygen.     1912,  i.  498*;    1913,  i.  583,  ii.  220  (Paper) ; 

1915,  ii.  250  ;    1916,  i'.  331.  ii.  418  ;    1920,  ii.  340. 
influence  of  composition  of,  on  blast-furnace  working.      1915,  ii.  259. 


28  SUBJECT   TNPEX, 

Blast,  influence  of  temperature,  pressure  and  moisture  of,  on  blast-furnace 
working.     1921,  i.  402. 

influence  of  variations  in  heat  of,  on  fuel  consumption.      1920,  ii.  91 
( Paper). 

preheater  for.     1918,  i.  491. 

regulation  of.     1919,  ii.  485. 

volume,  calculation  of.     1917,  ii.  391. 

volume,  measurement  of,  from  turbo-blowers.     1918,  i.  490. 
Blast,  Dry-Air.     1911,  i.  583,  ii.  540;    1912,  i.  497,  ii.  523;    1913,  i.  118 
(Paper),  ii.  580  ;   1914,  i.  640  ;   1915,  ii.  259  ;    1916,  i.  331  ;   1917,  ii.  391. 

Carrier  plant.     1915,  ii.  260.  *     ' 

for  converters.     1916,  i.  331. 

Daubine  and  Roy  system.     191 1,  i.  28  ;    1913,  i.  127. 

influence  of,  on  fuel  economy.     1920,  ii.  91,  103,  114. 

Gayley  process.     1911,  i.  583  ;    1913,  i.  118,  ii.  580. 

Miles  process.     1911,  ii.  540. 
Blast-Furnace[s1.     See  also  Electric  Smelting. 

accidents  and  explosions.     1911,  i.  587;   1912,  i.  498  ;   1913,  i.  585  ;   1914, 
i.  643. 

carbon  consumption  in.     1911,  ii.  543  ;    1917,  i.  338  ;    1920,  ii.  343. 

carbon  deposition  in.     1912,  i.  496  ;    1913,  i.  580. 

carbon  monoxide  poisoning  at.     1917,  ii.  392. 

charges,  calculation  of.     1912,  i.  496  ;    1915,  i.  545. 

charges,  distribution  of.     1917,  i.  339. 

chemical  and  thermal  conditions  in.     1920,  i.  179  (Paper). 

crane  operation  at.     1921,  ii.  362. 

diamonds  in  the.     1911,  i.  585. 

direct  castings  from.     1911,  i.  595;   1920,  ii.  352. 

electricity  at.     1921,  i.  402. 

fuel  capacities  of.     1921,  ii.  363. 

function  of  coke  carbon  in.     1917,  ii.  389. 

heat  balance  of.     1911,  i.  579;    1916,  ii.  417  ;    1917,  i.  338  ;    1921,  ii.  363. 

heat  efficiency  of.     1911,  ii.  542. 

influence  of  composition  of  blast  on  working  of.     1915,  ii.   259;    1921, 
i.  402. 

iron  phosphide  crystals  from.     1916,  i.  331. 

manufacture  of  ferro-man<fanesc  in.     1919,  ii.  488. 

manufacture  of  fcrro-phosphorus  in.     1915,  ii.  263. 

out  breaks  from.      1913,  ii.  579  ;    1914,  i.  638  ;    1918,  i.  489. 

reactions  in  the.     1912,  i.  495,  ii.  521  ;    1913,  i.  581  ;    1914,  i.  (53(5 ;    1915, 
i.  545,  ii.  258;    1916,  i.  329  ;    1917,  ii.  390  ;    1920,  ii.  343  ;    1921,  i.  402. 

recording  instruments  for.     1921,  ii.  362. 

repairs  <>!'.     1913,  i.  680. 

by  precautions  at.     1917,  i.  342;   1921,  i.  402. 

scaffolds,  removal  of,  by  shot-firing.     1915,  i.  560. 

as  sole    ouroe  of  power  and  fuel-gas.     1918,  ii.  463. 

ilieorynf.      1911,  i.  580. 

thirty  yean  record  of.     1915,  i.  553. 

ii  e  oi  flue-dust  in.     1920,  ii.  346. 

use  of  iron  sand  in.     1921,  ii.  3<i:{. 

use  of  uodulised  ore  in.     1914,  i.  638. 
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B]  LST-Fl  kn  voe[sJ.  use  of  purple  ore  in.      1912,  ii.  522. 
use  of  pyrites  cinder  in.'     1917,  i.  339. 

use  of  iron  and  steel  turnings  in.      1919.  i.   649,  ii.  483.      See  also  Cast 
Iron,  Synthetic. 
Bl  AST  FUBNAOB  Beaks.     1914,  i.  639;    1915,  i.  150  ;    1918,  i.  157  (Papa); 

1921,  i.  403. 
Blast-JYknace  Design  and  Equipment.     1911,  i.  579  ;    1913,  i.  585;    1914, 
i.  645  ;    1915,  ii.  203  ;    1917,  i.  342,  392  ;    1920,  ii.  340. 
bell,  influence  of  dimension  of.     1918,  i.  59. 
boiler  plant.     1914,  i.  043. 
bosh,  Sahlin  spiral.     1911,  i.  585. 

charging  appliances.     1911,  i.  580;    1912,  i.  497,  ii.  523;    1914,  i.  044, 
ii.  104  [Paper)  ;    1915,  i.  552,  ii.  257,  258  ;   1916,  i.  333;   1918,  ii.  404  ; 

1919,  i.  050,  ii.  485  ;    1921,  ii.  302. 

charging  appliances,  Baker-Neumann.     1911,  i.  580. 

charging  appliances,  Brown.     1917,  i.  339;   1920,  ii.  347;   1921,  ii.  302. 

charging  appliances,  McKec  distributor.     1911,  i.  580;   1912,  ii.  520. 

charging  appliances,  Neeland.     1915,  i.  552. 

charging  appliances,  Stahler.     1912,  ii.  522. 

charging  appliances,  Stahler-Benrath.     1914,  ii.  100. 

charging  appliances,  Thiimmler-Neumark.     1914,  i.  045. 

charging  appliances,  Wrightson  Ringcpaist.     1920,  ii.  348. 

construction.     1912,  i.  494,  ii.  520  ;    1913,  i.  579,  ii.  570;    1914,  ii.  317  ; 

1915,  i.  543  ;    1916,  ii.  415  ;    1917,  ii.  388  ;    1918,  i.  489,  ii.  401  ;    1920, 

i.  704,  700,  ii.  343. 
downcomer.     1921,  ii.  302. 
hearths.     1914,  ii.  319  ;   1921,  i.  400. 
improvements  in,  during  1871-1910.     1912,  i.  40. 
mains,  temperature  drop  in.     1915,  ii.  200. 
ore  storage.     1911,  i.  529;   1919,  i.  051. 
reinforced  pile  foundations.     1913,  ii.  273  (Paper). 
stoves.     1911,  i.  582;   1912,  i.  497,  ii.  523  ;   1915,  i.  551,  ii.  200  ;   1916,  i. 

332  ;   1917,  i.  340,  ii.  390  ;    1918,  ii.  402  ;    1920,  i.  704  ;    1921,  ii.  303. 
stoves,  Coultas.     1914,  ii.  318. 

stoves,  Cowper.     1911,  i.  582  ;    1912,  i.  497  ;    1914,  i.  040,  ii.  232. 
stoves,  gas  circulation  in.     1918,  i.  491. 

stoves,  heat  balance  of.     1916,  ii.  417  ;   1921,  ii.  303  ;  C.S.M.,  1916,  vii.  83. 
stoves,  heat  currents  in  checkers  of.     1921,  i.  404. 
stoves,  heat  losses  in  mains  of.      1916,  i.  332. 
stoves,  heating  of .     1914,  i.  040,  ii.  232  (Paper) ;  1917,  ii.  391;  1918,  ii.  403; 

1920,  i.  704. 

stoves,  Kennedy.     1912,  ii.  528. 

stoves,  McClure.     1911,  i.  580. 

stoves,  Pfoser-Strack-Stumm  method  of  heating.     1914,  i,   640,  ii.  232 

(Paper). 
stoves,  Whitwell.     1912,  ii.  534. 
stoves,  use  of  celite  for  insulation  of.     1917,  i.  298. 
tapholes,  devices  for  opening  and  plugging.     1911,  ii.  541  ;    1913,  i.  581  ; 

1914,  ii.  322  ;    1915,  ii.  258. 
thin-lined.     1912,  i.  494,  ii.t'520. 
tops,  Brown.     1917,  i.  339. 
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Blast-Furnace  Desigh    \m>   Equipment,  tops,  McKee.     1912,  ii.  520. 

tuyeres.     1916,  i.  332  ;    1918.  ii.  217  {Paper). 

tuwrcs.  copper.     1918,  i.  151  (Paper). 

water-cooling  equipment,  detection  of  leakage  in.     1919,  ii.  485. 

Mater  cooling  equipment,  Steinbart  spray  towers.     1911,  i.  580. 
Blast-Fukn  \<i:  Flue-Dust — 

action  of,  on  fire-bricks.     1914,  i.  590  ;    1919,  i.  032. 

Baggaley  process  of  treating.     1915,  ii.  225. 

briquettingofi     1912,  i.  450,  502  ;  1913,  i.  525,  ii.  521  ;  1914,  i.  585,  ii.  279  ; 
1916,  ii.  384  ;    1917,  ii.  13,  10  ;    1920,  ii.  347. 

recovery  of  potash  from.     1916,  ii.  419  ;   1917,  i.  343,  ii.  358,  395  ;   1918, 
i.  493  ;   1919,  i.  051,  ii.  480  ;    1920,  i.  708  ;    1921,  i.  404. 

sintering  of.     1913,  i.  520,  ii.  521  ;    1918,  ii.  430. 

sintering  of,  West  process.     1913,  i.  520. 

treatment  of.     1915,  ii.  225  ;    1920,  ii.  340  ;    1921,  i.  404. 
Blast-Furnace  Fuel — 

charcoal.     1912,  i.  503,  ii.  528  ;    1913,  ii.  583  ;   1914,  i.  047  ;    1919,  ii.  488. 

coal-dust.     1915,  i.  540. 

coke,  behaviour  of.     1916,  i.  330;   1921,  ii.  351. 

coke,  composition  of.     1916,  i.  315. 

coke  consumption      1917,  i.  338,  ii.  389  ;    1918,  ii.  401. 

coke,  moisture  in.     1920,  i.  095. 

effect  of  variations  in  heat  supplied  on  fuel  consumption.     1920,  ii.  91 
(Paptr). 

pulverised  coal.     1915,  i.  540;   1916,  ii.  418  ;    1917,  i.  339  ;   1920,  i.  090. 

nut  coke.     1920,  ii.  343. 

wood.     1912,  ii.  359;    1921,  i.  403. 
Blast-Furnace  Gas — 

and  air,  inflammability  of  mixtures  of.     1917,  ii,  382. 

appliances  of  combustion  of.     1915,  ii.  252. 

asphyxiation  by.      1912,  i.  502. 

automatic  regulation  of.      1913,  ii.  581. 

burnei  a  Eor.     1916,  i.  332;   1917,  i.  341 ;   1920,  ii.  340. 

carburisatiorj  of  iron  at  low  temperatures  in.     1915,  ii.  106  (Paper). 

composition    of.      1912,  i.   499;     1914,  ii.   320;     1917,    ii.    391;     1919, 
i.  050. 

desulphurisation  of.     1912,  ii.  524. 

determination  of  dusl  in.     1913,  ii.  580. 

efficiency  of,  Eor  steam  raising.     1916,  ii.  410. 

enrichment  of,  with  coke  oven  gas.     1916,  ii.  410  ;   1917,  i.  329 

heat  value  of.     1913,  ii.  530. 

hydrogen  in.     1911.  i.  582,  ii.  544. 

influence  of,  on  wrroughl  iron.     1916,  ii.  249  (Paper). 

measurement  of .     1913,  ii.  581  ;    1915,  i.  551  ;   1921,  i.  398. 

meters.     1911,  i.  583,  ii.  544;    1912,  i.  501. 

oxidi     "I  carbon  in.     191 1.  ii.  543. 

oxygen  in.     1920,  i.  707. 

poisoning  by.     1921,  ii.  .'!<; I 

recovery  <>l  alcohol  From,     1921,  i.  389. 

recovery  of  bj  products  from.     1916,  ii.  418. 
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r.i.AsT-Fi  kn.ue  Gas — 

use  of     1911,  ii.  644;  1912,  i.  500;   1913,  i.  689,  ii.  682  ;  1914,  i.  40,  ii.  643  i 

1915,  i.  529  :    1916,  i.  324  ;    1917,  ii.  382  ;    1919,  ii.  481  ;    1920,  i.  703, 

ii.  329,  340.:    1921,  i.  398. 
use  of,  Under  boilers.     1914,  ii.  305;   1917,  i.  307;   1918,  i.  480;   1920, 

ii.  340:   1921,  i.  398. 
use  of,  for  calcining  ironstone.     1918,  i.  05. 

use  of,  for  coke-ovens.     1913,  ii.  545  ;    1914,  i.  004,  ii.  293  ;    1915,  i.  515. 
use  of,  in  the  foundry.     1913,  ii.  000. 
use  of,  in  metallurgy.      1913,  ii.  08  (Paper). 

use  of  in  open-hearth  furnaces.     1912,  i.  500  ;    1914,  ii.  337  ;    1920,  i.  715  ; 
1921.  ii.  370. 
Blast-Fubnace  Gas  (Cleaning).     1911,  i.  561,  ii.  545  ;    1912,  i.  501,  ii.  524  ; 
1913,  i.  585  :    1914,  i.  041,  ii.  305  ;    1915,  i.  551,  ii.  201  ;    1916,  ii.  418  ; 
1917,  i.  341,  ii.  392  ;    1918,  i.  493  ;    1919,  ii.  485  ;    1920,  i.  707  ;    1921, 
i.  75  {Paper),  404,  ii.  364. 
dry-cleaning.     1914,  i.  317  (Paper)  ;    1919,  i.  650. 
dry-cleaning,  Halberg-Beth  process.     1912,  i.  501  ;    1913,  i.  588  ;    1920, 

i.  707,  ii.  341  ;    1921,  i.  75  (Paper). 
dry-cleaning,  Summerlee  apparatus.     1913,  i.  580. 
electrostatic  cleaning.     1919,  i.  651  ;    1920,  i.  707  ;    1921,  i.  404. 
electrostatic  cleaning,  Cottrell  process.     1915,  ii.  261 ;   1918,  i.  492  ;  1919, 

i.  652,  ii.  486;   1920,  i.  707  ;   1921,  i.  404,  405,  ii.  364. 
electrostatic  cleaning,  Lodge  process.  1920,  i.  708,  ii.  65  (Paper);  1921,  i.  404. 
washers.     1918,  ii.  463. 
washers,  Bian.     1913,  i.  586. 
washers,  Feld.     1912,  ii.  524  ;    1913,  ii.  580. 
washers,  Fowler  Medley.     1913,  i.  586. 
washers,  Mullen.     1912,  i.  502. 

washers,  Theisen.     1911,  i.  586  ;    1913,  i.  586,  587  ;    1914,  i.  619. 
washers,  Zschocke.     1912,  i.  505  ;    1913,  i.  586. 
Blast-Furnace  Gas-Engines.     See  Gas-Engines. 
Blast-Furnace  Installations.     See  under  names  of  Countries.  - 
Blast-Furnace  Practice.     1911,  i.  579,  ii.  540;    1912,  i.  494,  ii.  520,  521  ; 

1913,  i.  579,  ii.  576  ;  1914,  i.  636,  ii.  317  ;  1915,  i.  543,  ii.  257  ;  1916, 
i.  328,  ii.  415  ;  1917,  i.  337,  ii.  388 ;  1918,  i.  489,  ii.  461  ;  1919,  i.  647, 
ii.  483  ;    1920,  i.  704,  ii.  343  ;    1921,  i.  402,  ii.  363. 

American,  raw  materials  used  in.     1920,  i.  704. 

British.     1920,  i.  125  (Paper). 

British,  report  on.      1918,  i.  47. 

economics  of.     1913,  i.  590. 

fuel  economy  in.     1918,  i.  127  (Paper). 

at|Hanyang,  China.      1914,  ii.  319. 

pyrometry  in.     1920,  i.  687. 
Blast-Furnace  Refractories.     1920,  i.  678.     See  also  Refractory  Bricks. 

carbon  bricks.     1913,  i.  580.     1914,  ii.  31!) 

firebricks.     1918,  i.  62. 

stock  line  brick,  failure  of.     1920,  i.  679. 
Blast-Furn.uk  Slag.     191 1,  ii.  556  ;  1912,  i.  510,  ii.  536  ;  1913,  i.  597,  ii.  589  ; 

1914,  i.  44,  652,  ii.  325;  1915,  i.  556,  ii.  266  ;  1916,  i.  336,  ii.  421  ;  1917, 
i.  345,  ii.  395  ;    1920,  i.  708  ;    1921,  i.  105  (Paper),  ii.  366. 

bibliography  of.      1921,  ii.  360. 
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Blast-Furnace  Slag,  cement.     1912,  i.  511,  Li.  537  ;    1913,  i.  599;    1916,  i. 

330;    1917,  ii.  395;    1918,  i.  498;   1919,  i.   654,  ii.   489;    1920,  i.   Ill 

(Paper),  ii.  351  ;    1921,  ii.  367. 
classification  of.     1921,  ii.  366. 
colours  in.     1917,  ii.  395. 

composition  of.     1911,  i.  590  ;    1912,  i.  510,  ii.  536  ;    1913,  i.  597,  ii.  589  ; 
1914,  ii.  395. 

crushing  of.     1912,  i.  511. 

desulphurising  properties  of.     1913,  ii.  589. 

disintegration  of.     1917,  ii.  396  ;   1920,  i.  708. 

functions  of.     1916,  i.  336,  ii.  416. 

granulation  of.     1912,  ii.  536  ;    1913,  i.  597. 

handling  of.     1917,  i.  346. 

influence  of  alumina  on.     1913,  i.  597. 

iron  in.     1917,  i.  346. 

manufacture  of  bricks  from.     1913,  ii.  590;   1914,  i.  652;   1915,  i.  556. 

preparation  of.     1921,  ii.  366. 

recovery  of  sulphur  from.     1921,  ii.  366. 

tests  on.     1918,  i.  497  ;    1921,  i.  408,  ii.  366. 

use  of.     1911,  ii.  556;   1914,  i.  44,  652  ;   1913,  i.  598,  ii.  590  ;   1921,  ii.  367. 

use  of  waste  heat  from.     1912,  i.  510  ;    1914,  ii.  98  (Paper). 

valuation  of.     1913,  i.  597. 

viscosity  of.     1917,  i.  345  ;    1918,  i.  497. 
Blaugas  Gas-Producer,     1913,  i.  565  ;   1914,  i.  619. 
Blaugas  Welding  Process.     1913,  i.  650. 
Bleizinger  Gas-Producer.     1914,  i.  618  ;   1915,  i.  528. 
Blooming  Mills.    See  Rolling  Mills. 
Blowers — 

for  converters.     1911,  ii.  587. 

for  cupolas.     1911,  i.  593,  ii.  559;   1912,  ii.  542,  551;   1914,  i.  657. 

rotary,  tests  on.     1918,  ii.  463. 
Blowholes.     See  also  Ingots. 

bibliography  of  literature  on.     1912,  ii.  38. 

in  castings.     1921,  i.  412. 

with  oxidised  walls.     1912,  i.  107. 

in  siii  I.  .|i  lection  of,  by  means  of  radiographs.     1915,  i.  596;   1916,  i.  386. 

in  steel  ingots.      1911,  i.  636;    1912,  i,  559. 

in  Bteel  ingots,  welding  up  of.     1911,  i.  54  (Paper) ;    1912,  i.  104  (Paper), 
559,  ii.  382;   1921,  i.  27  (Paper). 

Blowing-Engines.  1911,  i.  581,  ii.  540;  1912,  i.  497,  537,  ii.  523 ;  1913, 
i.  584,  ii.  579  ;  1914,  i.  640,  ii.  321  ;  1915,  ii.  260,  277  ;  1917,  ii.  390  ; 
1919,  i.  050;    1920,  ii.  340. 

electric  driving  of.     1920,  ii.  301. 

gas  driven.      1910,  i.  332. 
Blow-Pipb  for  metal  qvl\  I  ing.     191 1,  i.  638. 
Blub  Billy  in  United  States.     1920,  ii.  314. 

I! I, i  i.  I'.kiT'i  LBB  BBS — 

of  steel.     1919,  ii.  521. 

of  velds.     [921,  i.  445. 
Bluing  of  iron  and  steel  products.     1912,  ii.  580  ;   1914,  i.  701  ;    1918,  ii.  486 ; 
1921,  i.  449. 
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BOCHUMEB  Vbbbdt,  blast-furnace  charging  equipment  of.     1921,  ii.  362. 
Bog  Iron*  Ork,  format  ion  and  distribution  of.     1915,  ii.  219. 
Boiler- Join  is,  welded,  strength  of.     1912,  ii.  588. 
Boiler  Plates — 

corrosion  of.     1914,  ii.  380. 

effect  of  workmanship  on.      1913,  i.  062. 

failure  of.     1914,  i.  266  {Paper) ;  1917,  ii.  137  {Paper) ;  1918,  i.  313  (Paper), 
542,  ii.  494. 

faulty.     1914,  i.  711. 

formation  of  cracks  in.     1921,  ii.  410. 

tensile  properties  of,  at  liigh  temperature.     1920,  i.  744. 

tests  of.     1911,  i.  649,  ii.  617;    1920,  i.  744  ;    1921,  ii.  407. 
Boiler  Steel,  specifications  for.     1914,  ii.  374. 
Boiler  Tubes — 

constitution  and  properties  of.     1921,  i.  461. 

corrosion  of,  by  carbon  dioxide.     1921,  i.  470. 

fractures  in.     1921,  i.  459. 

heat  treatment  of.     1911.  ii.  597,  598,  617. 

recrystallisation  of.     1916,  ii.  450. 

welding  of.     1920,  ii.  377. 
Boilers — 

"  Bonecourt  "  surface-combustion.     1912,  i.  460,  ii.  476  ;    1913,  ii.  535  ; 
1915,  ii.  231;   1921,  ii.  358. 

combustion  control  in.     1919,  ii.  469. 

corrosion  of.     1912,  ii.  613  ;    1913,  i.  684,  ii.  689  ;      1915,  i.  625  ;    1916, 
i.  395  ;   1917,  ii.  460  ;   1921,  i.  469. 

failure  of.     1918,  i.  543. 

tests  on.     1912,  i.  564. 

use  of  blast-furnace  gas  under.     1914,  ii.  305  ;   1916,  ii.  410;   1917,  i.  307  ; 
1918,  i.  486  ;   1920,  ii.  340  ;   1921,  i.  398. 

use  of  brown  coal  under.     1918,  ii.  448. 

use  of  coke  under.     1916,  i.   315,  ii.  403  ;   1917,  i.  319,  ii.  371 ;    1919, 
ii.  470. 

use  of  coke-oven  gas  under.     1914,  ii.  305  ;    1918,  i.  486. 

use  of  oil-fuel  under.     1915,  ii.  246  ;   1920,  ii.  338;   1921,  ii.  357. 

use  of  producer-gas  under.     1912,  i.  483 ;  1917,  i.  329,  ii.  381  ;  1918,  i.  486 ; 
1921,  i.  397. 

use  of  pulverised  coal  under.     1920,  i.  321,  689  ;   1921,  i.  381,  ii.  346. 

use  of  tar-oil  under.     1913,  i.  558. 

waste  heat.     1914,  ii.  337  ;    1920,  i.  722  ;   1921,  i.  398,  ii.  358. 
Bolckow,  Vaughan  &  Co.,  Ltd.,  steelworks  of.     1921,  i.  426,  431. 
Bolivia — 

coal  in.     1911,  ii.  510. 

copper  in.     1920,  i.  675. 

mineral  resources  of.     1912,  ii.  452. 

mining  industry  of.      1920,  i.  675. 

petroleum  in.     1912,  ii.  498  ;    1913,  i.  556  ;    1914,  ii.  300  ;    1919,  i.  643. 

tin  in.     1920,  i.  675. 

tungsten  ore  in.     1911,  ii  483;   1914,  i.  577,  ii.  273;   1919,  ii.  462  ;    1920, 
i.  675  ;    1921,  ii.  335. 
"  Bolstertltrf  "  Peat-Dust.     1915,  i.  513. 

C 


34  SUBJECT  INDEX. 

Bolt  Steel,  heat-treatment  of.     1917,  i.  386. 

Bolton  Abbey,  excursion  to.     1912,  ii.  392. 

Bonecouet  Surface-Combustion  Boiler.     1912,  i.  4(30,  ii.   476  ;    1913,  ii. 

535;   1915,  ii.  231;    1921,  ii.  358. 
Bontempi  Bust-Proofing  Process.     1916,  i.  398. 
Bonvillain  Moulding  Machine.     1912,  ii.  547  :    1913,  i.  612,  ii.  608. 
Bonvillain  &  Ronceray,  visit  of  members  to  works  of.     1921,  ii.  305. 
Booth  Hall  Electric  Furnace.     1918,  i.  515;  1919,  i.  658,  664  ;  1921,  i.  426. 
Borchers  Process  for  production  of  fcrro -titanium.     1921,  i.  405. 
Boring,  deep.     1914,  i.  580,  ii.  275. 
Boring  Tool,  expanding.     1917,  i.  377. 
Borneo — 

coal  in.     1913,  i.  538  ;   1917,  i.  312. 

petroleum  in.     1921,  i.  391,  ii.  355. 
Boron — 

analysis  of.     See  Analysis. 

case-hardening  of  iron  by.     1917,  i.  185  (Paper). 

influence  of,  on  steel  and  cast  iron.     1915,  i.  614. 
Boron-Iron  Alloys,  properties  of.     1916,  ii.  455  ;   1917,  ii.  451. 
Boron  Nitride,  use  of,  as  a  refractory.     1913,  ii.  530. 
Bosnia.     See  also  Austria  and  Jugo-Slavia. 

coal  in.     1914,  i.  598  ;   1921,  ii.  347. 

iron  ore  in.     1921,  ii.  336. 

manganese  ore  in.     1911,  ii.  471. 

statistics  of.     See  Statistics. 
Bourcoud  Direct  Process.     1921,  ii.  367. 
Bower-Barff  Process.     1911,  i.  680  ;   1914,  i.  739. 
Bower's  Welding  Helmet.     1914,  ii.  361. 
Boys'  Calorimeter.     1915,  i.  503. 

Bradley  and  Craven  Briquetting  Machine.     1917,  i.  336. 
Brakes,  action  of,  on  tires  and  rails.     1921,  ii.  406. 
Brannerite.     1920,  i.  675. 

Brayshaw  Hardening  Furnace.     1915,  i.  583  ;   1917,  i.  378. 
Brazil — 

chromite  deposits  of.     1921,  i.  370. 

coal  in.     1911,  ii.  510;   1912,  ii.  487  ;   1913,  i.  542  ;    1916,  i.  311. 

direct  process  of  iron  manufacture  in.     1915,  i.  557. 

economics  of  iron-ore  mining  in.     1921,  ii.  338. 

iron  industry  of.     1914,  ii.  399  ;    1920,  ii.  350. 

iron  ..rein.  1911,  i.  521,  ii.  481  ;  1912,  i.  439,  ii.  453  ;  1913.  i.  507  ;  1914, 
ii.  269  ;  1915,  i.  486  ;  1916,  i.  294  ;  1918,  i.  472  ;  1919,  i.  620  ;  1920, 
i.  671. 

manganese  ore  in.     1911,  i.  524  ;   1916,  i.  298,  ii.  378,  379. 

mineral  resources  <>i.     1916,  i.  298. 

oil  and  <>il  shale  in.     1921,  i.  391,  ii.  355. 

zircon  in       1921,  i.  370. 

Brazing — 

of  cast  iron.      1912,  ii.  578. 
of  steel  tubes.     1920,  ii.  377. 
BailL  System  of  shaft  sinking.     1912,  ii.  508 
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Brembana  Valley,  production  of  iron  ores  in.     1911,  ii.  380  (Paper). 
Brett  Reheating  Furnace.     1911,  ii.  574. 

Breuil's  Sci.kkoscope  Method  of  hardness  testing.     1913,  ii.  214. 
Bricks,     fifee  also  Refractory  Bricks. 

manufacture  of,  from  blast-furnace  slag.      1913,  ii.  590;    1914,  i.   652; 
1915,  i.  55Ck 
Bridge  Construction — 

alloy  steels  for.  1915,  ii.  314  ;  191(5,  i.  379,  ii.  455  ;  1920,  ii.  387  ;  1921, 
ii.  404. 

tests  of  structural  iron  for.     1912,  ii.  588;   1913,  i.  060. 
Brier  Hill  Steel  Co. — 

open-hearth  practice  of.     1921,  ii.  374. 

mills  of.     1919,  i.  670. 
Briey,  iron  mines  of,  damaged  during  German  occupation.     1921,  ii.  59  (Paper). 
Brinell  Hardness — 

relations  between  cutting  efficiencies  of  tool  steels  and.  1916,  i.  102 
(Paper). 

relation  between,  and  grain  size.     1921,  i.  453. 

of  heat  treated  special  steels.     1915,  i.  125  (Paper). 
Brinell  Hardness  Numbers,  table  of.     1912,  i.  569. 
Brinell  Hardness  Test.     See  Tests. 
Brinell  Testing  Machines.     1911,  i.  650;  1912,  ii.  191;  1913,  i.  660,  ii. 

213;   1920,  i.  341  (Paper),  741 ;  1921,  i.  452,  ii.  397. 
Briquetting — 

of  brown  coal.     1918,  i.  488  ;   1919,  ii.  382  ;   1921,  ii.  345,  359. 

of  charcoal.     1917,  i.  336. 

of  coal.  1911,  ii.  538  ;  1912,  i.  492,  ii.  519  ;  1913,  i.  578,  ii.  575  ;  1914, 
i.  635,  ii.  315  ;  1915,  i.  540,  ii.  256  ;  1916,  ii.  414  ;  1917,  i.  336,  ii.  386  ; 
1918,  i.  488  ;    1919,  i.  646  ;    1920,  ii.  342  ;    1921,  i.  399. 

of  coke-dust,     1917,  ii.  372. 

of  flue-dust.     1912,  i.  450,  502  ;  1913,  i.  525,  ii.  521 ;   1914,  i.  585,  ii.  279 
1916,  ii.  384  ;   1917,  ii.  13,  16  ;   1920,  ii.  347. 

of  iron  ore.     1911,  i.  533,  ii.  490  ;   1912,  i.  450,  ii.  465  ;   1913,  i.  525,  ii.  521 
1914,  i.  585,  ii.  279  ;   1915,  i.  497  ;   1917,  ii.  7  (Paper) ;   1920,  ii.  313. 

of  scrap  and  metal  turnings.     1914,  ii.  327  ;    1917,  ii.  397  ;    1919,  i.  659 
1921,  i.  417. 
Briquetting  Processes — 

Bradley  &  Craven.     1917,  i.  336. 

Buss-Fohr.     1913,  i.  578. 

Craven.     1911,  ii.  490  ;   1914,  i.  635. 

Denison-Korte.     1912,  ii.  541  ;   1913,  i   609. 

Dwight-Lloyd.     1912,  i.  451  ;   1914,  i.  586,  587. 

Fawcett.     1911,  ii.  490. 

Fohr-Kleinschmidt.     1915,  i.  541. 

Greenawalt.     1912,  i.  451  ;    1914,  i.  587. 

Grondal.  1911,  ii.  490;  1912,  i.  448,  450,  451  ;  1913,  ii.  523  ;  1914,  i.  585  ; 
1917,  ii.  13. 

Huntington-Heberlein  process.     1912,  i.  451  ;   1913,  ii.  521 ;   1917,  ii.  32. 

Mashek.     1917,  ii.  10. 

Mathesius.     1913,  ii.  522. 

Middleton.     1911,  ii.  490. 

Pioneer.     1912,  i.  451  ;   1917,  ii.  18. 
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HiuyuETTiNG  Processes — 
Pollacsek.  1917,  ii.  18. 
Roller.  1911,  ii.  490. 
Ronay.  1911,  i.  533,  594,  ii.  501  ;  1912,  i.  451,  ii.  541  ;  1913,  i.  608; 

1917,  ii.  !». 
Schumacher.  1911,  i.  533;  1912,  i.  450,  451  ;  1913,  ii.  523  ;  1914,  i.  586  ; 

1917,  ii.  16,  17. 

Sohiirjng.     1912,  ii.  519  ;    1913,  i.  578. 
Scoria.     1913,  ii.  523  ;    1917,  ii.  18. 
Shedlock.     1913,  ii.  575. 
Trainer.     1917,  ii.  18. 
Wagner.     1914,  ii.  327. 

Weiss.     1911,  i.  594  ;    1913,  i.  609  ;   1917,  ii.  18. 
West,     1913,  ii.  523  ;   1914,  i.  587. 
Yeadon.     1911,  ii.  490. 
Briquettes — 

coal,  relation  between  shape  and  economical  combustion.     1919,  ii.  482. 
lignite,  use  of.     1911,  i.  578.      * 

scrap  iron,  use  of.     1911,  i.  594,  ii.  561  ;    1912,  i.  513,  534,  ii.  541  ;    1913, 
i.  608  ;    1914,  i.  660,  ii.  327  ;    1916,  i.  339,  ii.  423  ;  1917,  i.  348,  ii.  397  ; 

1918,  i.  501. 

Bristol  District,  iron  ore  in.     1919,  ii.  458. 

Bristol  Recording  Instruments  for  blast-furnaces.     1921,  ii.  362. 

British- America  Nickel  Corporation,  works  of.     1918,  i.  559. 

British  Association  Fuel  Economy  Committee  report  on  cupola  practice. 

1919,  ii.  53. 

report  on  fuel  economy  and  consumptions  in  the  manufacture  of  iron  and 
steel.     1919,  ii.  11. 
British  Columbia.     Set  also  Canada. 

coal  in.     1912,  ii.  483. 

mineral  resources  of.     1921,  i.  371. 
British  Crown  Colonies,  coal  in.     1912,  ii,  480  ;   1913,  i.  538. 
British  Empire — 

chromite  in.      1920,  ii.  311. 

coal  in.     1921,  i.  382. 

helium  in.     1920,  ii.  339. 

iron  ore  in.      1920,  i.  668. 

magnesite  in.     1920,  ii.  315. 

mineral  resources  of.     1917,  i.  425. 

monazite  in.     1920,  ii.  312. 

oil  resources  of.     1914,  ii.  406  ;    1920,  ii.  333 

tungsten  in.     1918,  ii,  431. 
British  Ci  iana,  bauxite  in.     1918,  ii.  438. 
Biuttan ;v,  iron  ore  deposits  of.      1914,  ii.  142  ;    1921,  ii.  37. 

Bbittliinsss — 

acid.     1921,1.448. 

blue,  Of  u.  Ids.     1921,  i.  445. 

in  nickel-chrome  and  other  .steels.     1919,  ii.  325,  329  (Papers);     1920, 

i.  613  [Paper),  ii.  171  [Paper). 
of  steel.     1915,  i.  598,  599  j   1919,  ii.  632,  536 ;   1921,  i.  462. 
of  steel  springs  produced  by  electro-plating.      1917,  i.  402. 
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Broadbent,  T.  &  Sons,  Ltd.,  foundry  of.     1920,  ii.  354. 

Broken  Htll  Proprietary  Co.,  plant  of.     1920,  i.  705. 

BRONZE  and  Steel,  comparative  corrosion  tests  of.     1912,  ii.  012. 

Bronze,  wear  of.     1912,  ii.  382. 

Bronze  Ace,  opinions  concerning.     1912,  i.  142. 

Brooke  Electrode  Economiser.     1921,  i.  424. 

Brown  Blast-Furnace  Charging  Machine.     1917,  i.  339  ;   1920,  ii.  347. 

Brown  Potentiometer.     1920,  ii.  320. 

Brown  Coal — 

briquetting  of.     1918,  i.  488  ;  1919,  ii.  382;   1921,  ii.  345,  359. 

coking  of.     1921,  ii.  345. 

fuel  value  of.     1921,  ii.  345. 

in  New  Zealand      1919,  ii.  474. 

use  of,  under  boilers.     1918,  ii.  448. 

use  of,  for  open-hearth  furnaces.      1913,    i.    623;    1920,  i.   715;    1921, 
ii.  376. 

use  of,  in  producers.     1921,  i.  395. 
Brownhoist  Equipment  for  blast-furnaces.     1921,  ii.  362. 
Browning  of  st'eel.     1921,  i.  449. 
Bruce-Macbeth  Gas-Engine.     1912,  i.  483. 
Bruninghaus  Reheating  Furnaces.     1914,  ii.  345. 
Bryan-Ponkin  Exhauster.     1913,  ii.  82. 
Buckinghamshire,  coal  in.     1911,  ii.  507  ;   1913,  i.  536. 
Buckton,  Joshua  &  Co.,  Ltd.,  visit  to  works  of.     1912,  ii.  399. 
Buell-Santmyer  System  of  usin.ir  pulverised  fuel.     1919,  i.  636. 
Bless  Crucible  Furnace.     1913,  i.  618. 
Building  Materials,  heat  transmission  of.     1918,  ii.  445. 
Bukowina,  manganese  ores  in.     1916,  ii.  288  (Paper)  ;    1920,  ii.  311. 
Bulgaria — 

coal  in.     1912,  i.  463  ;   1913,  i.  537. 

iron  ores  in.     1913,  i.  507  ;   1914,  ii.  267. 

manganese  ore  in.     1913,  i.  507  ;    1921,  i.  370. 
Burdon  Oil-Firing  Apparatus.     1920,  i.  726. 

Burkheiser  Process  of  ammonia  recovery.     1913,  ii.  49  ;   1914,  ii.  37. 
Burma — 

coal  in.     1912,  i.  464  ;    1915,  i.  508  ;    1919,  i.  639. 

iron  ore  in.     1916,  ii.  375. 

petroleum  in.     1912,  i.  474,  ii.  496  ;    1913,  i.  553,  708,  ii.  552. 

tungsten  ore  in.     1913,  ii.  510  ;   1914,  i.  577;    1915,  i.  489,  ii.  220  ;    1917, 
ii.  343  ;    1919,  i.  625,  ii.  462  ;    1920,  i.  675  ;    1921,  i.  371. 
Burner  fcr  blast-furnace  gas.     1917,  i.  341  ;   1920,  ii.  340. 

oil,  for  metal  heating  furnaces.     1914,  i.  614  ;    1917,  i.  379 ;    1919,  i.  644. 

tar,  for  open -hearth  furnaces.     1921,  ii.  374. 
Burning  of  steel.     1913,  i.  647;    1915,  i.  398  (Paper) ;   1917,  ii.  423;   1918, 

i.  526. 
Burning  Point  of  gasoline-kerosene  mixture.     1920,  i.  701. 
BuRROwrra     1921,  i.  422. 
"  Bursting  "  in  steel.     1915,  i.  599. 
Burton  Coal  Cutter.     1912,  ii.  510. 
Buss-Fohr  Briquetting  Process.     1913,  i.  578. 


38  SUBJECT   INDEX. 

By-Products — 

fuel  value  of,  for  metal  melting.     1921,  i.  389. 

profit  from.     1914,  i.  49. 

as  sources  of  fixed  nitrogen.     1917,  i.  316.  • 
By-Products  Industry,  growth  of,  in  the  United  States.     1915,  i.  517  ;   1917, 

i.  318. 
By-Products  Recovery.     1911,  ii.  512  ;    1912,  ii.  491  ;    1913,  i.  548,  ii.  547  ; 

1914,  ii.  34,  293;   1915,  i.  516,  ii.  237  ;   1916,  i.  313,  ii.  402  ;   1917,  i.  314, 
ii.  370  ;    1919,  i.  641,  ii.  475  ;   1920,  i.  697,  ii.  328  ;    1921,  i.  388,  ii.  353. 

from  blast-furnace  gas.     1916,  ii.  418. 

from  gas-producers.     1912,  i.  483  ;    1913,  i.  567,  ii.  561  ;    1914,  i.  616  ; 

1915,  ii.  251  ;    1916,  ii.  408  ;    1917,  ii.  380  ;    1918,  i.  486  ;    1920,  i.  702, 
ii.  340  ;   1921,  i.  395,  396,  ii.  358. 

in  ironworks.     1918,  ii.  464. 

in  manufacture  of  charcoal.     1911,  ii.  511 ;   1912,  i.  469. 
in  manufacture  of  steel.     1914,  i.  29. 
from  petroleum.     1916,  i.  318.     1917,  i.  324,  ii.  376. 
Bye-Laws,  alteration  of.     1915,  ii.  3  ;    1916,  i.  17,  ii.  3  ;    1917,  i.  131  ;    1920, 
ii.  7  ;   1921,  i.  8. 

Cables — - 

chain,  heat-treatment  of.     1917,  i.  385. 

chain,  manufacture  and  tests  of.     1918,  ii.  487. 
Cadmium,  electro -plating  with.     1921,  ii.  416. 
Calcination.     See  also  Iron  Ore  Preparation. 

of  magnesite.     1912,  i.  457;   1918,  ii.  440;   1920,  i.  676. 
Calcining  Kilns.     1911,  i.  533,  534;   1913,  i.  524;  1914,  ii.  279  ;  1919,  i.  625. 
Calcium,  metallurgy  of.     1921,  ii.  377. 

Calcium  Chloride,  desiccation  of  air  by.     1911,  i.  28  (Paper). 
Calcium  Molybdate  as  an  addition  to  steel.     1920,  ii.  358. 
Calibrating  Extensometer.     1921,  ii.  419. 
California.     See  also  United  States. 

magnesite  in.     1920,  i.  676  ;    1921,  i.  377. 

manganese  ore  in.     1920,  ii.  310. 

molybdenite  in.      1917,  i.  286. 

natural-gas  in.     1912,  i.  478. 

petroleum  in.     19f2,  i.  475,  ii.  497,  498  ;   1913,  i.  555  ;   1915,  ii.  246;   1919, 
ii.  478  ;    1920,  ii.  335. 

tungsten  ore  in.     1920,  ii.  312. 
CALOEU  KJ  \  \u  i:  OE  FUEL.     1911,  i.  536,  ii.  501  ;    1912,  i.  458,  ii.  472  ;    1913, 
i.  532,  ii.  531  ;    1914,  i.  591,  ii.  284  ;    1915,  i.  503,  ii.  229  ;    1916,  i.  305, 
ii.  393;   1917,  i.  305,  ii.  361  ;   1918,  i.  479,  ii.  447;    1919,  i.  035,  ii.  467; 
1920,  i.  085,  ii.  320  ;    1921,  i.  380  ii.  31  I. 
(  '  llobihsters — 

aneroid.     1915,  i.  603. 

Berthelot-Mahler.     1912,  i.  458. 

Boy'i.     1915,  i.  503. 

I  >r  *  ml*,  prevention  of  aroing  in.     1917,  ii.  361. 

calibration  of.     1915,  ii.  229. 

Campbell-Hurley.     1912,  ii.  622. 

coal,  calorific  value  of  oil  determined  by.      1917,  i    325;    1918,  ii.  417. 
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I '  u  trimeters,  Poherty.     1911,  ii.  501 ;  1915,  i.  £03. 

Junkers.     1914,  i.  592,  ii.  284  ;    1915,  i.  503. 

Lewis-Thompson.     1912,  i.  45S. 

Mahler-Cook.     1911.  ii.  502  ;    1920,  ii.  320. 

Parr.     1915,  i.  503. 

Roland  Wild.     1912,  i.  458. 

Sargent,     1915,  i.  503. 

Sanmance-Ahady,     1911,  ii.  522  ;    1915,  i.  503. 

Strache.     1912.  ii.  473. 

Wolff.     1914,  i.  745. 
CALOBISING  of  metals.     1915,  ii.  327  ;    1921,  i.  449,  ii.  391,  416. 
Calumet  Cupola.     1911,  i.  591. 

Cambridge  Gas-Producer.     1914,  i.  617  ;   1915,  ii.  251. 
Cambridge  Steel  Co.,  rolling-mill  plant  of.     1921,  ii.  383. 
Cammen  Centrifugal  Casting  Process.     1921,  ii.  370. 
Campbell-Hurley  Calorimeter.     1912,  ii.  622. 
Campbell  Open-Hearth  Furnace.     1912,  i.  515  ;   1917,  i.  361. 
Campbell  System  of  magnetic  separation.     1913,  ii.  520. 
Campbell's  Plastic  Clay  for  filling  coke-oven  doors.     1915,  i.  514. 
Canada.     See  also  under  separate  Provinces. 

asbestos  in.     1915,  i.  502. 

bauxite  in.     1921,  i.  371. 

blast-furnaces  in.     1914,  i.  646. 

chromite  in.     1921,  i.  371. 

coal  in.  1911,  i.  545,  ii.  509;  1912,  i.  467,  ii.  483  ;  1913,  i.  541,  ii.  540  ; 
1914,  i.  601  ;  1915,  ii.  234  ;  1917,  i.  312,  ii.  365  ;  1918,  ii.  450  ;  1921, 
ii.  347. 

effect  of  the  war  on  metallurgical  industries  of.     1917,  i.  425. 

electrically-driven  rolling-mills  in.     1917,  i.  376. 

fireclay  in.     1913,  i.  528  ;    1917,  i.  301. 

foundries  in.  1912,  ii.  551  ;  1913,  i.  616,  ii.  609 ;  1914,  i.  667  ;  1916, 
ii.  427. 

fuel  resources  of.     1918,  ii.  450. 

graphite  in.     1912,  ii.  468 ;   1920,  i.  677,  ii.  318  ;   1921,  ii.  340. 

iron  industry  of.     1916,  i.  403  ;    1918,  ii.  464. 

iron  ore  in.  1911,  i.  518,  ii.  476  ;  1912,  i.  436,  ii.  450  ;  1913,  i.  510,  ii.  503  ; 
1914,  i.  571,  ii.  268  ;  1915,  i.  483  ;  1916,  ii.  375 ;  1917,  ii.  340  ;  1918, 
ii.  431  ;    1919,  i.  616  ;    1920,  ii.  307  ;    1921,  ii.  335. 

magnesite  in.  1912,  ii.  470;  1913,  ii.  530;  1917,  i.  302;  1918,  i.  475, 
ii.  439. 

magnetic  iron  sands  in.     1912,  ii.  450  ;   1917,  i.  283. 

manganese  ore  in.  1912,  ii.  456  ;  1913,  ii.  509  ;  1919,  i.  621,  ii.  460;  1921, 
i.  371. 

manufacture  of  ferro-manganese  in.     1921,  i.  371. 

manufacture  of  munitions  in.     1919,  ii.  509. 

manufacture  of  shells  in.     1921,  ii.  229  (Paper). 

mineral  resources  of.     1916,  ii.  376  ;    1921,  i.  371. 

molybdenite  in.     1915,  i.  489  ;    1918,  ii.  433  ;    1920,  i.  674. 

natural-gas  in.      1911,  i.  558  ;    1913,  ii.  557  ;    1915,  ii.  247  ;    1917,  i.  327, 

ii.  377  ;   1918,  ii.  458. 
nickel  ores  in.     1917,  i.  287,  ii.  342. 
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IDA,  nickel  refining  in.     1918,  ii.  510. 

oil  shale  in.     1912,  ii.  496. 

peat  in.     1915,  ii.  235  ;    1916,  ii.  398  ;    1918,  ii.  452. 

petroleum  in.  1912,  i.  474;  1913,  i.  555,  ii.  552;  1914,  i.  CIO,  ii.  298; 
1915,  i.  521,  ii.  243  :  1916,  i.  317,  ii.  404  ;  1917,  i.  321,  ii.  373  ;  1918,  ii. 
453;    1920,  i.  700,  ii.  334  ;    1921,  i.  391,  ii.  355. 

platinum  in.      1919,  ii.  460. 

statistics  of.     See  Statistics. 

steelworks  in.  1912,  i.  531  ;  1913,  i.  640,  ii.  619,  634  ;  1918,  i!  517  ; 
1920,  ii.  369. 

titaniferous  ores  in.     1918,  ii.  464. 

tungsten  ore  in.     1912,  ii.  457;   1913,  ii.  510  ;    1914,  i.  577;   1918,  ii.  434. 
Cannel  Coal  in  United  Kingdom.     1919,  i.  638. 
Car  Wheels.     See  Wheels. 
Carbide  Concentration — 

and  exfoliation  in  case-hardening  of  steel.     1917,  i.  380. 

influence  of  changes  in,  on  electrical  resistivity.     1920,  i.  752. 
Carbides.     See  also  under  names  of  Elements, 

heat  of  formation  of.     1913,  i.  683. 

influence  of  silicon  and  sulphur  on  dissociation  of,  in  malleable  castings. 
1913,  ii.  684. 

magnetic  analysis  of.     1918,  ii.  505. 

solubility  of,  in  cast  iron.     1919,  ii.  516;   1920,  i.  739. 

state  of,  in  carbon  steel.     1921,  i.  465. 

thermomagnetic  properties  of.     1918,  i.  552. 
Carbocite.     1921,  ii.  353. 
Carbo-Coal  Process.     1921,  i.  390. 
"  Carbofrax."     1914,  i.  590. 
Carbon,  analysis  of.     See  Analysis. 

artificial  crystallisation  of.     1912,  i.  585. 

atomic  weight  of.     1915,  ii.  333. 

consumption  of,  in  the  blast-furnace.  1911,  ii.  543;  1917,  i.  338;  1920, 
ii.  343. 

deposition  of,  in  the  blast-furnace.     1912,  i.  496  ;    1913,  i.  580. 
diffusion  of,  in  iron.     1915,  i.  255  (Paper). 
free,  precipitation  of,  in  iron  and  steel.     1917,  i.  413. 
function  of,  in  iron  smelting.     1917,  ii.  389. 

ilication  of.     1921,  ii.  364. 
Influence  of,  on  alloys  of  iron  and  manganese.     1911,  ii.  76  (Papa). 
influence  of,  on  the  combination  of  nitrogen  with  iron.      1915,  ii.  59. 
influence  of,  on  the  corrodibility  of  iron.     1912,  i.  270  (Paper);    1916, 
i.  4S  (Paper). 

influence  <>f  elements  on  absorption  of.     1914,  i.  724. 

influence  of.  on  steel.     1914,  i.  725;    1916,  i.  371,  ii.  11  ;    1917,  i.  396; 

1919,  ii.  617;   1921,  i.  434,  466. 
oxidec  of.  in  blasl  furnace  ga  es.     1911,  ii.  543. 
oxide   of,  nomenclature  of.     1912,  i.  613. 
rate  ■>!  i"  aetration  of,  in  sled.     1921,  ii.  386. 
reaction  between,  and  iron  oxide.     1921,  ii.  363, 
solubility  of,  in  iron,  ;it  \<iy  high  temperatures.     1911,  ii.  644. 
olubility  of,  in  nickel.     1912,  ii.  604, 
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Carron,  solubility  of,  in  ternary  steels.     1921,  ii.  414. 

transformation  of,  into  graphite.     1912,  i.  537. 
Carbon  Bisulphide,  recovery  of.     1921,  ii.  354. 
Carbon  Bricks.     See  Refractory  Bricks. 
Cakbok-Chromicm-Iron  Alloys,  structure  of.     1919,  ii.  529. 
Carbon  Dioxide — 

addition  of,  in  gas-producer.     1921,  i.  305. 

corrosion  of  boiler  tubes  b}T.     1921,  i.  470. 
Carbon  Dioxide  Recorders.     1912,  i.  460;  1916,  ii.  394;  1917,  i.  424;  1921, 

i.  63  {Paper). 
Carbon,  Iron  and  Oxygen,  chemical  equilibrium  between.     1921,  i.  436. 
Carbon,  Iron  and  Phosphorus.     1918,  i.  389  (Paper). 
Carbon,  Iron  and  Vanadium,  chemical  and  mechanical  relations  of.     1912, 

i.  215  (Paper). 
Carbon-Manganese  System.     1916,  ii.  460. 
Carbon-Molybdenum  steels.     C.S.M.,  iii.  66,  v.  100. 
Carbon  Monoxide,  poisoning  at  blast-furnaces.     1917,  ii.  392. 

pure',  reaction  between,  and  pure  electrolytic  iron,  below  the  Al  inversion. 
1918,  ii.  139  (Paper). 

reaction  between,  and  iron.     1921,  ii.  363. 
Carbon-Nickel  system.     1916,  ii.  460. 

Carbon  and  Pig  Iron,  temperature  influences  on.     1911,  ii.  86  (Paper). 
Carbon-Silfrax,  silicidized.     1915,  i.  502. 
Carbon  Steel, — 

case-hardening  properties  of.     1921,  ii.  386. 

critical  points  of.     1918,  i.  551. 

elasticity  in.     1918,  i.  538. 

embrittling  effects  of  pickling  on.     1920,  i.  755. 

equilibrium  temperature  in.     1913,  ii.  680. 

conductivities  of,  thermal  and  electric.     1918,  i.  549. 

grain-size  inheritance  in.     1918,  i.  550. 

heating  curves  of.     1918,  ii.  501. 

influence  of  copper  in.     1918,  i.  546. 

influence  of  heat -treatment  on  colorimetric  test  for  carbon  in.     1913,  ii.  367 
(Paper). 

influence  of  heat-treatment  on  specific  resistance  and  chemical  constitution 
of.     1915,  ii.  164  (Paper). 

influence  of  heat-treatment  on  the  thermo-electric  properties  and  specific 
resistance  of.     1916,  ii.  268  (Paper). 

influence  of  rate  of  cooling  on.     1919,  i.  469  (Paper), 

influence  of  temperature  and  mechanical  work  upon  forging  capacity  of. 
1916,  i.  360. 

influence  of  time  and  temperature  on.     1919,  ii.  520. 

magnetic  analysis  of.     1918,  i.  552. 

metallographic  analysis  of.     1911,  i.  682. 

microstructure  of.     1920,  i.  756. 

phosphoric,  mechanical  properties  of.     1915,  i.  151. 

state  of  carbide  in.     1921,  i.  465. 

state  of  cementite  in.     1918,  i.  552. 

thermo-electric  properties  of.     1915,  i.  314. 

use  of,  for  bridge  building.     1916,  i.  379. 
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1919,  i.  640 ;   1920, 


1915,  ii.  100  (raper) 


Robin,  F.     1911,  i.  25. 
Swindon,  T.     1914,  i.  23. 


Carbonisation.     See  also  Distillation  and  Coke. 

of  coal.     1921,  i.  386. 

of  coal,  Del  Monte  process.     1914,  i.  604,  ii.  294. 

low  temperature,  of  coal.     1915,  ii.  235  ;   1918,  ii.  454 
i.  698,  ii.  327  ;  1921,  i.  389,  ii.  352. 

low  temperature,  Davidson  retort.     1921,  ii.  352. 

of  wood.     1921,  i.  386.     See  also  Charcoal. 
Carborundum — 

use  of,  in  manufacture  of  special  steels.     1911,  ii.  629. 

use  of,  as  a  refractory.     1914,  i.  589  ;    1916,  i.  304  ;    1919,  i.  627. 
Carburisation.     See  also  Heat -Treatment  (Case-hardening). 

with  gas  under  pressure.     1917,  i.  129  (Paper). 

of  gears.      1918,  i.  525. 

of  iron  at  low  temperatures.     1919,  i.  437  (Paper). 

of  iron  at  low  temperatures  in  blast-furnace  gases. 

of  iron  with  alkaline  cyanides.     1917,  ii.  421. 

during  casting.     1921,  i.  436. 
Cargo  Fleet  Iron  Co.,  new  plant.     1920,  i.  705. 
Carnegie  Gold  Medal  Awards — 
Goerens,  P.     1912,  i.  26. 
Friend,  J.  N.     1913,  i.  25. 
Nusbaumer,  E.     1915,  i.  31. 
Carnegie  Institute  of  Technology,  experimental  rolling-mill  at. 

ii.  369. 
Carnegie  Scholarship  Awards — 
Adam,  A.  T.     1919,  i.  11. 
Apfelstedt,  J.  F.     1913,  i.  26. 
Aitchison,  L.     1921,  i.  9. 
Andrew,  J.  H.     1914,  i.  24. 
Arnold,  J.  0.     1919,  i.  11. 
Bainbridge,  F.     1919,  i.  11. 
Bannister,  C.  O.     1921,  i.  9. 
Baraduc-Muller,  L.     1913,  i.  26. 
Boylston,  H.  M.   1914,  i.  24  ;    1915, 

i.  32. 
Brodie,  Ncal.     1913,  i.  26. 
Chappell,C.     1914,  i.  24. 
Cronshaw,  H.  B 

i.  32. 
Donaldson,.!.  W.      1914,  i.  24 
Dupuy,  B.  L.     1915,  i.  32. 
Findley,  A.  E.     1921,  i.  !> 
Friend,  J.N.    1911,  i.  2(1 

32  ;    1920,  i.  12. 
Greenwood,  J.  X.     1921,  i.  9. 
Guertler,  W.  M.     1911,  i.  25. 
Bailstone,  <■.    191  l,i.  25;   1914, i. 

24. 
Kallimond,  A.  V.     1917,  i.  35. 
Hancock,  W.  C.     1916,  i.  28;  J<>17, 

i.  35. 
Hanson,  I).      1916,    i.  28  J    1917,  i. 

35. 


1920, 


Helderman,  W.  D.     1915,  i.  32. 
Hirsch,  Alcan.     1913,  i.  26. 
Hoyt,  S.  L.     1918,  i.  11. 
Humfrey,  J.  C.  W.     1912,  i.  27. 
Hurst,  J.  E.     1917,  i.  35. 
Ibbotson,  F.     1916,  i.  28. 
Keeney,  R.  M.    1911,  i.  26  ;   1920,  i.  12. 
Kessner,  A.     1912,  i.  27. 
Kilby,  J.  N.     1918,  i.  11. 
Knight,  R.  S.  G.     1914,  i.  24. 
Langenberg,  F.  O.     1921,  i.  9. 
Lantsbcrry,  F.  C.  A.  H.     1914,  i.  24. 
1914,  i.  24  ;  1915,   Nusbaumer,  E.     1912,  i.  27. 
Patchin,  G.     1918,  i.  11. 
Patterson,  W.  H.     1913,  i.  26. 
Pickard,  J.  A.     1912,  i.  27  ;   1914,  i. 

24. 
Puppe,  Johann.     1913.  i.  26, 
Rohl,  G.  I).     1911.  i.  2*1. 
Rudeloff,  Mans.     1913,  i.  26. 
Russell,  T.  F.     1920,  i.  12. 
Saldau,  P.     1916,  i.  28. 
Sander.  A.      1914,  i.  24. 

II.  .1..  .Inn.      1919.  i.  11. 
Swindcn.  T.      1911,  i.  26, 
Thompson,  P.  C.     1920,  i.  12. 
Thompson,  T.  G.     1915,  i.  32. 
Van  Den  Broek,  .1.  A.     1918,  i.  II. 


1915,  i. 


Haughton,  J.  L.     [916, i.  28  ;  1917,  Whiteley,  J.  H.     1916,  i.  28;    1917,  i. 


:{.-.. 


35. 
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Carnotite,  typical  analysis  of.     1915,  i.  480. 
Carr  Open-Hearth  Furnace.     1912,  ii.  642. 
Carrikr  Dry-Air  Blast  Plant.     1915,  ii.  2(10. 
Cartel  System,  German.     1917,  i.  42(5. 
Cartridge,  hydraulic,  use  of,  for  mining.     1915,  i.  535. 
Carves  COXE-OVBN.     1914,  ii.  291. 

-Hardening.     See  Heat-Treatment. 
Cast  Iron.     See  also  Castings. 

arid  resisting.     1921,  i.  450.     See  also  Alloys,  non-corrosive. 

behaviour  of  sulphur  in.     1921,  i.  412. 

brazing  of.     1912,  ii.  578. 

constitution  of,  and  effects  of  superheated  steam  on.     1912,  ii.  382. 

control  of  production  of.     1917,  ii.  470. 

cooling  phenomena  of.     1917,  i.  303. 

corrosion  of.     1917,  i.  417. 

crystallisation  of.     1911,  ii.  643. 

cutting  of,  by  oxygen.     1920,  ii.  377  ;    1921,  i.  440. 

elasticity  of.     1915,  ii.  300. 

enamelling  of.     1920,  i.  738  ;    1921,  i.  448,  ii.  41G. 

graphitisation  of.     1911,  i.  673  ;   1919,  ii.  516  ;    1920,  ii.  370. 

grey,  deterioration  of,  due  to  heating  and  cooling.     1918,  i.  535. 

grey,  heat-treatment  of.     1917,  ii.  121  (Paper). 

grey,  influence  of  heat-treatment  on.     1919,  ii.  516. 

grey,  and  steel,  relative  corrodibilities  of.     1915.  i.  353  (Paper). 

growth  of.  1911,  i.  196  (Paper)  ;  1912,  i.  558,  ii.  311  (Paper),  584  ;  1914, 
i.  702  ;    1917,  i.  392  ;    1918,  ii.  199  (Paper) ;    1920,  ii.  379. 

heat -treatment  of.     1914,  ii.  355. 

impact  tests  on.     1913,  ii.  655  ;   1915,  ii.  309. 

influence  of  additions  to.     1914,  i.  660. 

influence  of  boron  on.     1915,  i.  614. 

influence  of  cerium  on.     1920,  i.  740,  ii.  353 

influence  of  cobalt  on.     1920,  ii.  380. 

influence  of  composition  on  properties  of.  1911,  i.  643;  1912,  i.  556; 
1913,  i.  657  ;  1914,  i.  721  ;  1915,  i.  595  ;  1918,  ii.  497  ;  1919,  i.  682  ; 
1920,  ii.  380. 

influence  of  elements  on.     1915,  i.  595  ;    1920,  ii.  380  ;    1921,  ii.  396. 

influence  of  heat  on.     1919,  i.  682. 

influence  of  lanthanium  on.     1920,  i.  740. 

influence  of  manganese  on.     1911,  i.  667. 

influence  of  metalloids  on  properties  of.     1913,  i.  361  (Paper). 

influence  of  oxygen  on.     1916,  i.  369  ;    1919,  ii.  516. 

influence  of  oxygen  and  nitrogen  on.     1914,  i.  721. 

influence  of  shape  of  test-bar  on  mechanical  properties  of.     1912,  ii.  373. 

influence  of  silicon  on.     1917,  ii.  434  ;    1920,  i.  739. 

influence  of  silicon  on  corrosion  of.     1913,  i.  382  (Paj>er). 

influence  of  sulphur  on.     1912,  ii.  583;    1917,  ii.  434;   1921,  i.  412,  450. 

influence  of  titanium  on.     1912,  ii.  583  ;    1913,  i.  658;   1915,  i.  560. 

influence  of  vanadium  on.  1911,  i.  318  (Paper),  ii.  627;  1912,  i.  557; 
1915,  ii.  269;  1918,  ii.  497. 

influence  of  zirconium  on.     1921,  i.  412. 
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Cast  Iron — 

liquid  contraction  in.     1913,  ii.  050  ;    1916,  ii.  425  ;   C.S.M.,  1913,  v.  51  ; 

C.S.M.,  1916,  vii.  55. 
magnetic  analysis  of.      1920,  i.  749. 
malleable.     See  Malleable  Castings, 
manufacture  of,  from  pyrites  cinders.     1921,  ii.  371. 
metallurgy  of.     1917,  ii.  434. 
molten,  desulphurisation  of.     1914,  i.  000. 
molten,  fluidity  of.     1.918,  ii.  466. 
molten,  surface  appearance  of.     1916,  i.  339. 
nickel.     1921,  ii.  370. 

physical  changes  in,  during  cooling.     1911,  i.  G42. 
properties  of.     1914,  i.  702,  ii.  303  ;    1915,  i.  595  ;    1920,  i.  739,  ii.  379  ; 

1921.  i.  450,  ii.  390. 
refining  of,  in  electric  furnace.     1921,  ii.  370. 
reinforcements  of  concrete  with.     1912,  i.  500. 
rupture  of,  in  contact  with  acid.     1919,  ii.  517. 
segregation  in.     1912,  ii.  584  ;    1917,  ii.  435.* 
shear  tests  of.     1919,  i.  082  ;    1921,  i.  450. 
shrinkage  of.     1911,  ii.  012  ;    1914,  i.  702. 
solubility  of  carbide  in.     1919,  ii.  51G  ;    1920,  i.  739. 
specifications  for.     1913,  ii.  597  ;    1914,  ii.  304  ;    1915,  i.  590. 
strength  of.     1916,1.309. 
structure  of.     1912,  i.  550;   1914,  ii.  304. 
synthetic.     1918,  i.  495,  ii.  402  ;    1919,  ii.  139  (Paper),  483;   1920,  i.  708, 

711;   1921,  i.  405,  ii.  309.  ^ 

tests  on.     1911,  i.  043,  045,  ii.  011  ;    1912,  ii.  582;  1913,  i.  05G,  ii.  055; 

1915,  i.  590,  ii.  309  ;    1917,  i.  393,  ii.  430  ;    1919,  i.  082  ;   1920,  ii.  379; 

1921,  i.  450.         s 
tinning  of.     1917,  ii.  431  :    1919,  ii.  515. 
transition  of  carbon  forms  in.     1914,  i.  723. 
transverse  testing  of.     1914,  ii.  82  (Paper). 
use  of,  in  American  practice.     1912,  ii.  382. 
use  of,  for  drop-forge  dies.     1917,  i.  373. 
use  of,  for  automobile  castings.     1921,  ii.  390. 
use  of,  for  engine  cylinders.     1917,  i.  393,  ii.  425  ;    1921,  i.  451. 
volume  changes  in,  during  cooling.     1911,  i.  042  ;   1912,  i.  555. 
wearing  qualities  of.     C.S.M.,  1918,  i\\  59. 
welding  of.     1911,  ii.  206  ;    1920,  i.  737  ;   1921,  ii.  395. 
Cast  Iim.n  Monuments.      1917,  ii.  401. 
C lst  Steel.     Set  tdeo  ( ';> slings. 
annealing  of.     1912,  ii.  575. 
tnaorostruol  ore  of.     1921,  i.  464. 

use  of,  lor     hell  in;i  nulaet  u  re.       1917,  i.  389. 

vibratory  b<   bi  on.     1915,  ii.  307. 
( '  i .  i  im:.    ,sv,  ulso  [ngots. 

<  arburisal  ion  during.     1921.  i.  436. 

centrifugal.     1916, ii.  426 ;   1918,  i.  508;   1920,  i.  712;   1921, i.  414, ii.  370. 

of  cylinder  I  inings.     1917,  i.  .'!.".  I. 

inpermanenl  moulds.     1911,  ii.  568;    1914,  i.  665,  ii.  330  ;    1917,  ii.  399; 

l!>18,  i.  501  ;     1919,  ii.  493. 
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Casting — 

of  pipe  fittings.      1921.  ii.  372,  373. 

of  propeller  brackets.     1919,  ii.  49:3. 

,>f  rolls.     1921,  ii.  372. 

of  stow  plates.     1912,  i.  523. 

under  vacuum.     1912,  ii.  517. 
Casting  Machines — 

Grey  double-vacuum.     1912,  ii.  547. 

for  pig  iron.     1912,  ii.  524;   1914,  ii.  322;    1915,  i.  552;    1921,  ii.  362. 

rotary.      1920,  ii.  354. 
Bastings.    Set  also  Cast  Iron  and  Cast  Steel. 

blowholesin.     1921,  i.  412. 

chilled,  manufacture  of .     1911,  ii.  570;   1912,  i.  521,  ii.  547  ;   1913,  i.  614  ; 
1921,i.415,  ii.  372. 

cleaning  of.     1911,  i.  604;    1912,  i.  523,  ii.  549;    1913,  i.  615,  ii.  608; 

1914,  ii.  332  ;    1915,  ii.  272  ;    1921,  i.  416. 
contraction  of.     1918,  ii.  468. 

cost  of  producing.     1921,  ii.  370. 

die.  manufacture  of.     1913,  ii.  647;   1916,  ii.  424;    1918,  ii.  469;    1919, 

ii.  491  ;    1920,  ii.  352. 
direct,  manufacture  of.     1911,  i.  595  ;   1920,  ii.  352. 
elimination  of  strains  in.     1920,  i.  732. 
examination  of,  by  X-rays.     1915,  ii.  272. 
faulty.     1911,  i.  604.  ii.  571  ;   1912,  i.  522,  ii.  549  ;    1914,  i.  666,  ii.  329; 

1915,  ii.  272  ;    1916,  i.  342  ;    1918,  i.  508. 
for  gas-engines.     1921,  i.  414. 

grey  iron,  composition  and  properties  of.      1921,  i.  412. 

grey  iron,  influence  of  sulphur  in.     1918,  i.  535. 

grey  iron,  manufacture  of,  by  duplex  process.     1919,  ii.  491. 

grey  iron,  seasoning  of.     1918,  i.  535. 

grinding  machines  for.     1913,  i.  615. 

hardness  tests  for.     1916,  i.  372. 

heat -treatment  of.     1911,  ii.  597  ;    1914,  i.  693,  ii.  354  ;    1920,  i.  731,  733  ; 

1921,  i.  436,  ii.  391. 
influence  of  gating  on.     1917,  i.  352. 

influence  of  sulphur  on.     1914,  ii.  333  ;   1920,  i.  740  ;   1921,  i.  450. 
malleable.     >S'ee  Malleable  Castings. 
mechanical  pouring  of.     1915,  ii.  271. 
metal  cores  for.     1911,  ii.  567. 
pickling  of.     1917,  i.  354. 
pouring  of,  without  runners.     1921,  ii.  369. 
production  of,  in  green  sand.     1921,  ii.  371. 
properties  of.     1920,  i.  740,  ii.  352  ;    1921,  i.  450. 
relation  of  test-pieces  to.     1912,  i.  558. 
for  rolling-mill  parts.     1921,  i.  414. 

sand  blasting  of.     1914,  i.  666  ;    1915,  i.  566  ;    1916,  ii.  427  ;    1918,  i.  508, 
519;   1919,  ii.  493;    1920,  i.  713. 
rotting  of.     1917,  i.  352. 
segregation  in.     1912,  i.  558  ;    1920,  i.  711. 
shrinkage  of.     1911,  ii.  570  ;    1913,  ii.  604  ;    1915,  ii.  272  ;    1920,  i.  733. 


46  SUBJECT  INDEX. 

Castings — 

special,  manufacture  of.     1911,  ii.  569;   1912,  i.  522,  ii.  547  ;   1913,  ii.  604  ; 

1914,  i.  662,  ii.  363  ;    1915,  i.  565,  ii.  271  ;    1916,  i.  342,  ii.  427  ;    1917, 

ii.  400  ;    1918,  i.  508  ;    1919,  ii.  493  ;    1920,  ii.  353  ;    1921,  i.  414,  ii.  372. 
Bpecial,  moulds  for.     1914,  ii.  330. 
.steel,  deformation  of.     1918,  ii.  468. 
steel,  design  of.     1918,  ii.  467  ;    1920,  i.  389  {Paper). 
steel,  influence  of  annealing  on.      1911,  ii.  597;    1912,  ii.  575;    1914,  ii. 

354;   1915,  i.  587;   1920,  i.  733. 
steel,  influence  of  titanium  on.     1917,  i.  356. 
steel,  influence  of  vanadium  on.     1913,  i.  672. 
steel,  manufacture  of.     1912,  i.  523,  ii.  548  ;    1913,  i.  614,  ii.  601,  603  ; 

1916,  i.  340,  ii.  424  ;   1918,  ii.  467  ;   1920,  i.  740,  ii.  352  ;   1921,  i.  413. 

steel,  mechanical  properties  of.     1914,  ii.  364. 

steel,  moulds  for.     1915,  ii.  270  ;   1916,  ii.  425. 

steel,  properties  of,  in  relation  to  composition.     1916,  i.  370. 

steel,  relation  of  structure  to  physical  properties.     1916,  ii.  447. 

steel,  specifications  for.     1915,  ii.  269  ;    1917,  ii.  441  ;    1918,  i.  544. 

stresses  in.     1920,  i.  739. 

testing  of.     1920,  ii.  379. 

use  of,  in  automobile  construction.  1911,  ii.  612;  1918,  ii.  468;  1921,  ii. 
396. 

use  of,  for  ordnance  construction.     1918,  i.  504. 

use  of,  in  ship  construction.     1919,  i.  660  ;   1920,  i.  712,  ii.  353. 

use  of  silico-manganese  for.     1920,  i.  711. 

warping  of.     1911,  ii.  570;   1920,  i.  733. 

welding  of.     1920,  i.  737  ;    1921,  ii.  395. 
Catalysis,  technology  of.     1913,  ii.  686. 
Caucasus.     See  also  Russia. 

chrome  iron  ore  in.     1913,  i..  508. 

manganese  ore  industry  of.     1915,  ii.  344. 
Caustic  .Soda,  corrosion  of  iron  by.     1914,  i.  735. 
Cava  Process  of  tar  distillation.     1913,  ii.  62. 
Ceag  Electric  Safety-Lamp.     1915,  i.  537  ;   1917,  i.  333. 
Celebes — 

chromite  and  nickel  ore  in.     1919,  i.  624. 

iron  ore  in.     1920,  i.  671  ;   1921,  i.  372. 
( 'ELITE,  uses  and  application  of.     1916,  i.  303  ;    1917,  i.  298. 
Cement — 

high  temperature,  for  furnaces.     1916,  ii.  392. 

intercryHtalline,  surface  tension  in.      1916,  i.  155  (Paper). 

iron  Portland,  tests  of.     1921,  i.  409. 

manufacture  of,  from  blast-furnace  slag.  1912,  i.  511,  ii.  537  ;  1913,  i.  590; 
1916,  i.  336;  1917,  ii.  395;  1918,  i.  498;  1919,  i.  653,  ii.  489;  1920, 
i.  Ill  (Poper),ii.  351  ;   1921,  ii.  367. 

Portland,  standard  limit  (if  sulphuric  anhydride  in.      1912,  ii.  384. 

Portland,  as  ajrabstitute  for  fireclay.     1913,  i.  529. 

tests  for  constancy  of  volume  of.      1912,  ii.  383. 

use  of,  in  collieries.     1917,  i.  331. 

use  of,  for  protect  ion  of  iron  and  Bteel.      C.S.M.,  191 1,  iii.  38. 
Cement  Cun  for  furnace  repairs.     1915,  ii.  283. 
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Ci mentation.    See  Heat-Treatment. 

Cementite — 

definition  of.     1912,  ii.  370. 

formation  of.     1911,  ii.  636  :    1918,  i.  549. 

influence  of  coalescence  of,  in  heat-treating  hypereutectio  steels.     1921, 
ii.  158. 

influence  of,  on  expansion  of  steel.     1917,  ii.  446. 

magnetic  investigation  of,  in  carbon  steels.     1918,  i.  552. 

pro-eutectoid,  life  history  of.     1912,  ii.  382. 

solubility  of,  in  hardenite.     1912,  i.  235  (Paper), 

solubility  of.  in  ->  iron.     1912,  i.  586. 

spheroidal,  formation  of.     1920,  ii.  261  (Paper). 

transformation  of.     1915,  ii.  181  (Paper)  ;    1919,  ii.  533. 
Ceramics,  definition  of  the  term.     1921,  i.  379. 
Cerium — 

influence  of,  on  cast  iron.     1920,  i.  740. 

metallurgy  of.     1917,  i.  370. 

pyrophorio  allo}\     1917,  i.  407. 

use  of,  in  foundry.     1920,  ii.  353. 
Ceylon — 

early  manufacture  of  iron  in.     1912,  i.  134  (Paper). 

iron  ore  in.     1913,  ii.  499. 

monazite  in.     1917,  i.  288. 
Chain  Industry  of  Great  Britain.     1921,  i.  446. 
Chain  Links,  testing  of.     1911,  ii.  618  ;    1914,  ii.  371. 
Chains.     See  also  Cables. 

manufacture  of.     1912,  i.  554  ;    1913,  i.  652  ;    1914,  i.  698  ;    1915,  ii.  299  ; 
1916,  i.  365  ;   1917,  i.  385  ;   1918,  ii.  487  ;    1919,  i.  659  ;    1921,  i.  446. 

weldles's,  manufacture  of.     1911,  i.  640,  ii.  604. 
Chantraine  Furnace."    1920,  i.  726  ;   1921,  ii.  386. 
Chaplet  Electric  Furnace.     1911,  i.  625  ;    1913,  ii.  621. 
Chapman  Gas-Producer.     1913,  i.  561  ;   1914,  ii.  343  ;   1920,  ii.  340. 
Chapman  Price  Steel  Co.,  rolling-mill  plant  of.     1921,  ii.  381. 
Charcoal —  \ 

absorption  of  gases  by.     1911,  i.  548. 

briquetting  of.     1917,  i.  336. 

manufacture  and  properties  of.     1911,  i.  548,  ii.  511  ;    1912,  i.  469,  ii.  487  ; 
1914,i.  602;  1915,  i.  512,  ii.  235  ;  1916,  i.  311  ;  1918,1.485;  1921,  i.  386. 

rate  of  carburisation  of  steel  by.     1921,  ii.  385. 

spontaneous  combustion  of.     1912,  i.  469. 

use  of,  as  fuel  in  blast-furnaces.     1912,  i.  503,  ii.  528  ;    1913,  ii.  583  ;   1914, 
i.  647  ;   1919,  ii.  488. 
Charcoal  Absorption  Process  for  recovery  of  gasoline.     1921,  i.  394. 
Charcoal  Burning — 

Ljungberg's  system.     1915,  i.  513. 

Marks'  kiln.     1915,  i.  513. 
Charcoal  Iron — 

influence  of  oxygen  on  quality  of.     1914,  ii.  338. 

manufacture  of.     1912,  i.  506  ;   1915,  i.  547. 

manufacture  of,  in  the  Bessemer  converter.     1914,  ii.  338. 
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Charleroi  Electrical  Engineering  Works,  description  of.     1913,  ii.  468. 
<  iiarleroi  Plate-Glass  Works,  visit  to.     1913,  ii.  404. 
Charnock  Process  of  tube  manufacture.     1911,  i.  639. 

Charpy  Testing  Machine.     1915,  ii.  309  ;   1917,  ii.  82;   1919,  ii.  518;   1920, 

ii.  383. 
Chemical  Analysis.     See  Analysis. 
Chemical  Standards.     See  Analytical  Samples. 
Chemist,  works,  training  of.     1917,  i.  422. 
Chili — 

economics  of  iron  ore  mining  in.     1921,  ii.  338. 

iron  industry  of.     1918,  i.  559. 

iron  ore  in.     1911,  ii.  481 ;  1912,  ii.  320  (Paper) ;  1913,ii.  416  (Paper),  507  ; 

1914,  ii.  270;    1915,  i.  487. 

manganese  ore  in.     1911,  ii.  482  ;   1916,  ii.  378,  380.   ' 
petroleum  in.     1912,  ii.  498  ;    1917,  i.  323,  ii.  375. 
statistics  of.     See  Statistics. 
Chill,  natural,  influence  of,  on  malleable  castings.     1915,  i.  596.     See  also 

Castings,  Rolls  and  Wheels. 
Chillagite,  characteristics  and  composition  of.     1917,  i.  288. 
Chimneys,  design  and  construction  of.     1912,  ii.  477  ;    1917,  i.  308,  ii.  363  ; 

1918,  ii.  449;  1919,  i.  662. 
China — 

blast-furnaces  in.     1912,  i.  504  ;   1914,  i.  647,  ii.  319  ;   1919,  ii.  487  ;   1920, 

ii.  349. 
coal  in.     1911,  i.  544 ;    1912,  i.  465,  ii.  481  ;    1913,  i.  538,  ii.  539  ;    1914, 

i.  600  ;    1915,  i.  508  ;    1917,  ii.  365  ;    1921,  i.  383. 
iron  ore  in.     1911,  i.  517;   1912,  i.  432  ;   1913,  i.  508,  ii.  499  ;    1914,  i.  572  ; 

1915,  i.  482  ;    1916,  i.  290  ;    1917,  ii.  340  ;    1919,  i.  620. 
ironworks  in.     1914,  ii.  343  ;    1916,  i.  333  ;    1917,  ii.  394  ;    1918,  i.  496. 
methods  of  ore-mining  in.     1921,  i.  376. 

mineral  resources  of.     1921,  i.  371. 

petroleum  in.     1912,  i.  474  ;    1915,  i.  520  ;    1916,  ii.  405. 

primitive  methods  of  smelting  iron  in.     1912,  ii.  533  ;    1921,  ii.  368. 

statistics  of.     See  Statistics. 

tungsten  in.'    1918,  ii.  435  ;    1920,  i.  675, 
China  Clav,  mining  and  preparation  of.     1917,  i.  304. 
'  tanSBL  STEEL,  analyses  of.      1916,  i.  361. 
Chisels — 

heat  t  real  tnent  of.     1917,  ii.  444. 

manufacture  of,  from  open  besi  bfa  steel.     1921,  ii.  389. 
bandard  I  reatment  of.     1916,  i.  361. 

ChLOREBTB  in  coal.      1915,  i.  506. 

Chrome  Bricks.    8a  Refractory  Bricks. 
(  Ihrome  Ore — 

characteristic!  of.     1917,  i.  285. 

electric  smelting  of.     1917,  i.  342, 
Chrome  Ore,  Geographical  Distribi  tiom — 

Anatolia.     1911,  n.   183  ;    1915,  i.  481 ;    1920,  i.  (173,  ii.  31 1 

Braza     1921,  i.  370. 

British  Empire.     1920,  ii.  311. 

Canada.     1921,  i.  371 
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Chrome  Ore,  Geographical  Distribution — 

Celebes.     1919,  i.  624 

Cuba,     1919,  i.  024  ;    1920,  i.  074. 

India.     1920,  i.  673. 

Jugo-Slavia,     1921,  i.  373. 
Macedonia.     1921,  i.  373. 

New  Caledonia.     1911,  ii.  483  ;  1913,  i.  459. 

Rhodesia.     1912,  i.  441  ;    1915,  i.  488  ;    1920,  ii.  311. 

Serbia.     1921,  i.  373. 

South  Africa,     1912,  ii.  454. 

Sweden.     1913,  ii.  509. 

United  Kingdom.     1919,  i.  623. 

United  States.     1915,  i.  488  ;    1917,  i.  285 ;    1918,  ii.  431  ;    1919,  ii.  462  ; 
1920,  i.  673,  674  ;   1921,  i.  374. 

World's  resources.     1921,  i.  375. 
Chrome  Sands  on  the  Pacific  coast,     1919,  i.  624,  ii.  462;  1921,  ii.  363. 
Chrome  Iron  Ore — 

analysis  of.     See  Analysis. 

use  of,  as  furnace  lining.     1916,  i.  304. 
Chrome  Iron  Ore,  Geographical  Distribution — 

Caucasus.     1913,  i.  508. 

Greece.     1913,  i.  447  (Paper)  ;   1914,  i.  575. 

Rhodesia,     1914,  ii.  271. 

Serbia.     1913,  ii.  508. 

United  States.     1911,  i.  524  ;    1913,  ii.  508. 

World's  production.     1913,  ii.  727  ;    1916,  i.  294. 
Chromium — 

analysis  of.     See  Analysis. 

influence  of,  on  corrosion  of  iron.     1920,  ii.  394. 

influence  of,  on  hardening  and  tempering  high-speed  steel.     1915,  ii.  6 
(Paper). 

influence  of,  on  steel.     1918,  i.  546  ;    1919,  ii.  517. 

metallurgy  of.     1917,  i.  370. 

relations   of,  to  carbon  and  iron.     1911,  i.  249  (Paper). 

structural   constitution,   hardening   and   tempering   of   high-speed    steel 
containing.     1920,  i.  647  (Paper). 

uses  of.     1920,  ii.  311. 
Chromicm-Carbon-Iron  Alloys,  structure  of.     1919,  ii.  529. 
Chromium-Cobalt-Molybdenum  Alloys,  properties  of.     1913,  i.  670. 
Chromium-Copper-Nickel  Alloys,  properties  of.     1917,  i.  405. 
Chromium-Nickel-Steel — 

case-hardening  properties  of.     1921,  ii.  386. 

characteristic  curves  of.     1921,  ii.  128. 

corrosion  of.     1912,  i.  249  (Paper). 

heat-treatment  of.     1919,  ii.  507. 

manufacture  and  use  of.     1912,  ii.  554  ;   1917,  i.  403  ;    1921,  ii.  405. 

use  of,  for  track  work.     1920,  ii.  388. 
Chromji  m  Steel — 

analysis  of.     See  Analysis. 

bibliography  of.      1920,  i.  436,  482. 

d 
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Chromium  Steel — 

case-hardening  of.     1911,  ii.  595. 

constitution  of.     C.S.M.,  1921,  ii.  247. 

corrosion  of.     1912,  i.  249  (Paper) ;    1913,  i.  388  (Paper). 

critical  points  in.     1912,  i.  584. 

etching  reagent  for.     1921,  ii.  411. 

heat-treatment  of.     1911,  ii.  601  ;    1920,  ii.  373. 

influence  of  heat -treatment  on  electrical  resistivity.       1920,  i.  447  (Paper). 

initial  temperature  and  critical  cooling  velocities  of.     1916,  i.  114  (Paper). 

microstructure  of.     1921,  i.  4(17. 

penetration  of  the  hardening  effect  in.     1917,  i.  107  (Paper). 

physical  constants  of.     1920,  ii.  388. 

properties  of.     1919,  ii.  524  ;    1920,  i.  403  (Paper)  ;    1921,  ii.  403. 

structure  of.     1920,  i.  493  (Paper). 

thermo-electric  properties  of.     1915,  i.  318. 

use  of,  for  magnets.     1917,  i.  411,  ii.  445. 

welding  of.     1920,  ii.  376. 
Chromium-Tungsten  Steel — 

analysis  of.     See  Analysis. 

electrolytic  production  of.     1911,  i.  673. 

properties  of.     1921,  i.  467. 
Chromium- Vanadium  Steel — 

properties  of.     1917,  ii.  450. 

use  of,  for  sheets.     1921,  ii.  405. 

use  of,  for  wheels  and  tires.     1913,  i.  664  ;    1914,  i.  711,  ii.  372. 
Chromiferous  Iron  Ore,  manufacture  of  pig  iron  and  steel  from.     1913,  i.  460 

(Paper),  ii.  462. 
Chromol  Steel,  use  of,  for  bridge  building.     1920,  ii.  387. 
Cinematograph,  use  of,  for  recording  impact  tests.     1913,  ii.  656. 
Civita  Gas-Produoer.     1912,  ii.  506. 
Clapp-Griffiths  Converter.     1912,  ii.  543  ;   1913,  ii.  600. 
'  !l arence  Iron  and  Steel  Works,  Leeds,  visit  to.     1912,  ii.  418. 
(lark,  Bickerton  and  Bradley  Gas-Producer.     1911,  ii.  520. 
(  laide  Process  for  liquefaction  of  air.     1913,  ii.  226. 
Clayband  Iron  Ores,  analyses  of.     1918,  i.  470. 
Clay  Wares,  casting  of.     1917,  i.  299. 
Clays.     See  also  Fire  Clay. 

analysis  of.     See  Analysis. 

fired,  microstructure  of.     1917,  ii.  351. 

in  Germany.     1921,  i.  377. 

properties  of.     1921,  i.  379,  ii.  340. 

test  ing  <>f,  for  foundry  uses.      1920,  i.  681. 
I1S6  of ,  for  crucibles.      1920,  ii.  319. 
(  i.ia  i.i.  \  mi  Ironstone — 

distribution  of.     1918,  i.  95. 
mining  of.     1920,  ii.  812. 

smelt  in-  of.      1919,  ii.  483. 
Clutch-Jones  Suit-Treatment  Furnace.     1913,  i.  Ml. 

<o\L— 

absorption  of  gfl  B    by-     1914,  i.  597. 
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Coal — 

absorption  of  oxygon  by.     1913,  ii.  537  ;    1914,  ii.  288  ;    1916,  ii.  390. 

action  of  pyridine  on.     1919,  ii.  473. 

agglutinative  power  of.      1920,  i.  095. 

analysis  of.     See  Analysis. 

"anthra-".     1921,  ii.  353. 

bituminous,  utilisation  of  pyritc  in.     1918,  ii.  451. 

briquetting  of .     1911,  ii.  538;    1912,  i.  492,  ii.  519  ;    1913,  i.  578,  ii.  575  ; 

•    1914.  i.  035,  ii.  315  ;    1915,  i.  540,  ii.  250  ;    1916,  ii.  414  ;    1917,  i.  330, 

ii.  380  ;    1918,  i.  488  ;    1919,  i.  040  ;    1920,  ii.  342  ;    1921,  i.  399. 
brown.     See  Brown  Coal  and  Lignite, 
calorific  value  of.     See  Calorific  Value, 
carbonisation  of,  Del  Monte  process.     1914,  i.  004,  ii.  294. 
carbonisation  of,  at  low  temperature.     1915,  ii.  235;   1918,  ii.  454  ;    1919, 

i.  040  ;    1920,  i.  098,  ii.  327,  328  ;   1921,  i.  389,  ii.  352. 
chemistry  of.     1920,  i.  090. 
chlorine  in.     1915,  i.  500. 

classification  of.     1913,  ii.  537  ;   1916,  ii.  409  ;   1919,  ii.  473  ;   1921,  ii.  344. 
cleaning  of.     1921,  ii.  359. 
clinkering  of.     1911,  ii.  505  ;   1915,  i.  505. 
coking.     1914,  i.  602  ;    1918,  ii.  452  ;    1920,  i.  094,  ii.  327  ;    1921,  i.  380, 

ii.  349. 
combustion  of.     1911,  i.  538  ;   1917,  ii.  301. 
composition  of.     1911,  i.  541,  ii.  500  ;    1912,  i.  402,  ii.  478  ;    1913,  i.  534, 

535;   1914,  i.  594,  597,  ii.  280  ;   1915,  i.  500  ;   1919,  i.  037  ;   1921,  ii.  349. 
conservation  of.     1911,  ii.  671  ;   1920,  i.  089,  ii.  370  ;   1921,  i.  380. 
constituents  of.     1921,  i.  385,  ii.  348. 
constitution  of.     1918,  ii.  449  ;   1920,  ii.  323. 
decomposition  of,  at  low  temperatures.     1920,  i.  091. 
distillation  of,  at  low  temperatures.     1913,  i.  545;   1916,  i.  310,  ii.  401  • 

1917,  i.  314,  ii.  370  ;   1918,  i.  484  ;   1920,  i.  098,  ii.  340. 
distillation  of,  under  pressure.     1918,  i.  483. 
distribution  of  mineral  matter  in.     1921,  i.  302. 
dry  preparation  of.     1916,  ii.  414  ;   1921,  i.  399. 

economic  selection  of.     1920,  ii.  271  (Paper).     See  also  Fuel  Economy, 
economical  utilisation  of.     1916,  i.  300,  ii  414  ;   1917,  i.  300  :   1921,  ii.  344. 
examination  of,  by  X-raj's.     1912,  ii.  479. 

extraction  of  oil  from.     19H,  ii.  294;   1916,  i.  318;   1919,  ii.  477;    1920, 

i.  338  ;    1921,  i.  380. 
formation  of.     1911,  ii.  506  ;   1921,  i.  385. 
gas  and  electricity,  comparative  cost  of  power  and  heating  by.     1918,  i. 

481. 
and  gas-firing,  combination  of.     1917,  ii.  302. 
genesis  of.     1914,  i.  590. 
geology  of.     1911,  i.  541,  ii.  500;   1912,  i.  402,  ii.  478  ;   1913,  i.  535,  ii.  530  ; 

1915,  i.  505  ;    1916,  i.  308,  ii.  354  ;    1917,  i.  308,  ii.  303  ;    1919,  ii.  472  ; 

1920,  i.  090. 
grading  of.     1921,  ii.  344. 
handling  of.     1911,  i.  578,  ii.  538  ;    1912,  ii.  518  ;    1913,  i.  577,  ii.  573  ; 

1914,  i.  034,  ii.  314  ;    1915,  i.  540,  ii.  255  ;    1916,  i.  327  ;    1917,  i.  335, 

ii.  386;    1918,  i.  487,  ii.  452  ;    1919,  i.  645,  ii.  482  ;    1920,  i.  703  ;    1921, 

i.  399,  ii.  360. 
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Coal — 

melting  point  of.     1921,  i.  385. 

microstructure  of.     1913,  ii.  536;  1914,  i.  597;  1917,  ii.  364;  1920,  ii.  271; 

1921,  i.  385. 
moisture  in.     1913,  ii.  708;   1916,  ii.  395  ;  1917,  i.  423;   1921,  i.  386. 
molybdenum  in.     1913,  i.  536. 
origin  of.     1911,  i.  541  ;  1912,  i.  461,  ii.  478  ;   1913,  i.  535  ;  1914,  ii.  287  ; 

1915,  i.  505  ;   1916,  ii.  394  ;    1918,  ii.  449  ;    1920,  ii.  323. 

oxidation  of.     1912,  ii.  479;  1915,  i.  506,  ii.  232  ;  1917,  i.  309;  1919,  i.  638; 

1921,  i.  386. 
oxygen  in.     1913,  ii.  537  ;   1914,  ii.  288  ;   1916,  ii.  396  ;   1921,  ii.  349. 
pulverised,  Buell-Santmyer  system.     1919,  i.  636. 
pulverised,  cost  of.     1918,  ii.  448. 
pulverised,  explosion  risks  with.     1921,  ii.  346. 
pulverised,  gasification  of.     1921,  i.  394. 
pulverised,  Holbeck  system  of  firing.     1919,  ii.  469. 
pulverised,  preparation  of.     1917,  ii.  25  ;    1920,  i.  690. 
pulverised,  use  of.     1913,  ii.  533  ;   1914,  i.  594,  672,  ii.  285  ;   1915,  ii.  231  ; 

1916,  i.  306  ;    1917,  i.  386  ;    1918,  i.  479,  ii.  448  ;    1919,  i.  47  (Paper), 
636,  ii.  469 ;  1921,  i.  381,  ii.  345. 

pulverised,  use  of,  in  annealing  furnaces.     1920,  i.  690,  ii.  331. 
pulverised,  use  of,  in  blast-furnaces.     1915,  i.  546;   1916,  ii.  418;   1917, 

i.  339  ;  1920,  i.  690. 
pulverised,  use  of,  for  boilers.     1920,  i.  321,  689  ;   1921,  i.  381,  ii.  346. 
pulverised,  use  of,  in  the  foundry.     1920,  i.  689. 
pulverised,  use  of,  for  locomotives.     1918,  ii.  448. 
pulverised,  use  of,  in  metallurgical  furnaces.     1913,  ii.  617  ;   1915,  ii.  231  ; 

1919,  i.  636,  ii,  469  ;   1920,  ii.  321. 

pulverised,  use  of,  in  open-hearth  furnaces.     1913,  i.  623  ;   1916,  ii.  429  ; 

1920,  i.  690;   1921,  ii.  346. 

pulverised,  use  of,  in  power  plants.     1920,  ii.  322. 

pulverised,  use  of,  in  puddling.     1914,  i.  652  ;    1919,  ii.  75  (Bejoort). 

pulverised,  use  of,  in  sheet  mills.     1920,  i.  690. 

purchase  of.     1911,  ii.  505  ;    1921,  i.  382. 

sampling  of.     See  Analysis. 

search  for.     1911,  i.  541,  ii.  506  ;    1919,  ii.  472. 

small,  utilisation  of.     1917,  ii.  362. 

specific  gravity  of.     1911,  i.  543  ;    1912,  i.  386  ;    1917,  i.  309  ;   1921,  i.  386. 

specific  heat  of.     1913,  ii.  537. 

specifications  of      1917,  i.  305. 

spontaneous  combustion  of.  1913,  i.  576,  ii.  573;  1914,  i.  631  ;  1917, 
ii.  386;    1918,  ii.  451  ;    1920,  ii.  324. 

spores  in.     1920,  ii.  276. 

storage  of.  191 1,  i.  574,  ii.  536  ;  1912,  i.  489,  ii.  517  ;  1913,  i.  576  ;  1914, 
ii.  314  ;  1915,  i.  539,  ii.  251  ;  1916.  i.  327  ;  1917,  i.  335  ,  1918,  i.  487, 
ii.  452  ;  1919,  i.  646  ;  1920,  ii.  321,  311  ;  1921,  i.  398,  ii.  303. 

structure  of.  1914,  ii.  288  ;  1916,  i.  308. 

substitutes  for.  1921,  ii.  345. 

sulphur  in.  1914,  i.  694  ;  1920,  i.  091 ;  1921,  ii.  348. 

swelling  of.   1921,  i.  385. 

value  of,  for  gas  manufacture.     1921,  i  380 

volatile  matter  in.      1921,  ii.  349. 
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washing  and  Boreening.     1911,  i.  576,  ii.  537  ;   1912,  i.  492,  ii.  518  ;    1913, 

i.  57T.ii.  575;   1914,  i.  034,  035,  ii.  315  ;   1915,  i.  541,  ii.  255  ;   1916,  i.  327, 

ii.  414  ;    1918,  ii.  487  ;    1919,  i.  045,  ii.  482  ;   1920,  i.  703,  ii.  341 ;   1921, 

i.  308,  ii.  359. 
washing,  flotation  prooess.     1921,  i.  398,  ii.  359. 
washing,  Hoyle  system.     1920,  ii,  341. 
washing,  Humboldt  plant.     1912,  ii.  518. 
waste,  utilisation  of.     1920,  ii.  323. 
weathering  of.      1917,  i.  308. 
Coal,  Geographioal  Distribution — 
Abyssinia.     1920,  ii.  325. 
Africa.     1911,  ii.  509  ;    1912,  ii.  480  ;    1913,  ii.  539  ;    1915,  i.  509  ;    1920, 

i.  320. 
Algeria.     1920,  ii.  320. 

Asia  Minor.     1914,  i.  GOO  ;    1919,  i.  039 ;   1920,  i.  093  ;   1921,  i.  383. 
Australia.     1911,  ii.  511;    1912,  i.  409  ;   1914,  ii.  290;    1915,  i.  511  ;    1916, 

i.  309;    1917,  i.  312;   1919,  ii.  473  ;    1920,  ii.  320. 
Austria.     1911,  i.  543,  507;    1912,  i.  403,  ii.  480;    1913,  i.  537;    1921, 

i.  383. 
Balkans.     1911,  ii.  507. 
Belgium.     1913,  i.  537,  ii.  537  ;    1915,  i.  507  ;   1916,  i.  310  ;   1918,  ii.  509  ; 

1919,  ii.  473  ;    1921,  i.  383. 
Bolivia.     1911,  ii.  510. 
Borneo.     1913,  i.  538  ;    1917,  i.  312. 
Bosnia.     1914,  i.  598  ;   1921,  ii.  347. 

Brazil.     1911,  ii.  510;   1912,  ii.  487  ;    1913,  i.  542  ;    1916,  i.  311. 
British  Empire.     1912,  ii.  480  ;   1913,  i.  538;   1921,  i.  382. 
Bulgaria.     1912,  i.  463  ;    1913,  i.  537. 
Burma.     1912,  i.  464  ;    1915,  i.  508  ;    1919,  i.  G39. 
Canada.     1911,  i.  545,  ii.  509  ;    1912,  i.  407,  ii.  483  ;    1913,  i.  541,  ii.  540  ; 

1914,  i.  001  ;    1915,  ii.  234 ;    1917,  i.  312,  ii.  305  ;    1918,  ii.  450  ;    1921, 
ii.  347. 

China.     1911,  i.  544;  1912,  i.  465,  ii.  481  ;  1913,  i.  538,  ii.  539  ;  1914,  i.  600; 

1915,  i.  508  ;    1917,  ii.  305  ;    1921,  i.  383. 
Colombia.     1912,  ii.  486  ;   1913,  i.  543. 
Croatia.     1921,  ii.  347. 

Dalmatia.     1921,  ii.  347. 

Egypt.     1920,  ii.  325. 

France.  1911,  i.  543  ;  1912,  i.  463,  ii.  480  ;  1913,  ii.  537  ;  1914,  ii.  288  ; 

1915,  i.  507;  1916,  i.  310;  ii.  397,  1918,  ii.  451  ;  1920,  ii.  324;  1921, 

i.  383. 
Germany.  1912,  i.  403,  024  ;  1913,  i.  537,  705,  ii.  710 ;  1914,  i.  598 ; 

1917,  i.  310,  ii.  364;  1918,  ii.  451  ;  1920,  ii.  325;  1921,  i.  383. 
Herzegovina.  1 92 1 ,  i  i .  347. 

Holland.  1912,  ii.  480  ;  1913,  ii.  538  ;  1914,  i.  761  ;  1921,  i.  384. 
Iceland.  1915,  i.  507  ;  1917,  i.  311. 
India.  1911,  i.  543,  ii.  508  ;  1912,  i.  405  ;  1913,  i.  538,  ii.  539  ;  1914,  ii. 

289 ;  1915,  i.  508 ;  1917,  ii.  304  ;  1920,  i.  009,  ii.  325. 
Indo-China.  1911,  ii.  508  ;  1916,  ii.  398  ;  1920,  i.  093. 
Ireland.   1920,  i.  092  ;  1921,  i.  382. 
Italy.  1913,  i.  538  ;  1914,  ii.  289  ;  1921,  i.  384. 


54  SUBJECT   INDEX. 

Coal,  Geographical  Distribution — 

Japan.     1911,  i.  544,  ii.  508  ;    1912,  ii.  481  ;    1913,  i.  538  ;    1915,  ii.  233  ; 

1917,  ii.  365  ;   1920,  ii.  326. 
Jugo-Slavia.     1921,  i.  384,  ii.  347. 
Madagascar.     1913,  i.  540,  ii.  540. 
Malay  States.     1912,  i.  465,  ii.  482  ;    1913,  i.  538. 
Manchuria.     1914,  i.  600. 
Mexico.     1915,  i.  510. 

Natal.     1917,  ii.  365  ;    1920,  ii.  326;   1921,  i.  384. 
Newfoundland.     1913,  ii.  541  ;    1917,  i.  312. 
New  South  Wales.     1919,  ii.  473. 
New  Zealand.     1919,  ii.  474. 

Nigeria.     1912,  i.  466  ;    1914,  i.  601,  ii.  289  ;    1917,  i.  311  ;    1920,  ii.  326. 
Nyassaland.     1912,  ii.  480. 

Peru.     1918,  ii.  457  ;    1920,  ii.  326  ;    1921,  i.  384.. 
Persia.     1920,  ii.  325. 

Philippine  Islands.     1911,  i.  545  ;    1912,  i.  465. 
Poland.     1919,  i.  639  ;    1920,  i.  670. 
Portugal.     1920,  ii.  325. 

Queensland.     1913,  i.  543,  ii.  543  ;    1918,  ii.  451  ;    1919,  ii.  473. 
Rhodesia.     1912,  ii.  482  ;    1913,  i.  538,  ii.  540. 
Roumania.     1920,  ii.  325. 

Russia.     1915,  i.  507  ;    1920,  ii.  325  ;    1921,  ii.  348. 
Saghalien.     1911,  i.  544,  ii.  508. 
Sardinia.     1911,  ii.  507. 
Scandinavia.     1915,  i.  649. 
Scotland.     1911,  ii.  507;   1912,  ii.  479  ;   1917,  i.  310  ;   1918,  ii.  452;   1919, 

i.  639;    1920,  i.  692,  ii.  324. 
Serbia.     1912,  i.  384,  463,  ii.  347. 

Siberia.     1913,  i.  539,  ii.  539  ;    1914,  i.  599  ;    1921,  i.  384,  ii.  348. 
Slavonia.     1921,  ii.  347. 
Somaliland.     1915,  ii.  233. 

South  Africa.     1913,  i.  540  ;    1916,  i.  310  ;    1921,  i.  384. 
South  America.     1915,  ii.  234. 
South  Australia.     1920,  ii.  320. 
South  Manchuria.     1917,  i.  311. 

Southern  Nigeria.     1912,  ii.  480  ;    1914,  i.  601  ;    1917,  i.  311. 
Spain.     1920,  ii.  325. 
Spitsbergen.     1911,  ii.  508;    1912,  ii.  481  ;    1914,  i.  598;    1915,  i.  508; 

1916,  ii.  397  ;    1920,  i.  692  ;    1921,  i.  384,  ii.  348. 
Sumatra.      1916,  i.  310. 
Sweden.      1913,  ii.  538  ;    1914,  i.  598. 
Switzerland.      1912,  ii.  481  ;    1914,  i.  765. 
Tasmania.     1912,  ii.  487. 
Transvaal.     1912,  i.  4<>6. 
Trinidad.     1912,  ii.  480. 
Turkey.     1912,  i.  401  ;   1916,  ii.  397. 
United  Kingdom.     1911, ii. 507;   1912,  ii.  479;  1913,  i.  536,  ii.  537 ;  1914, 

i.  597,  ii.  288;   1915,  i.  507, ii.  232  ;    1916,  i.  30!).  ii.  395,  :{«>•; ;    1917,  i. 

310,  ii.  364;    1918,  ii.  lf,o  ;    1919,  i.  638  ;   1920,  i.  692,  ii.  321  j    1921,  i. 

382,  ii.  347. 
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Coal,  Geographical  Distribution — 

United  States.  1911,  i.  540,  ii.  500  ;  1912,  i.  467,  ii.  484  ;  1913,  i.  541, 
ii.  542;  1914,  i.  601,  ii.  289;  1915,  i.  509,  ii.  234  ;  1916,  i.  311,  ii.  398  ; 
1917,  i.  312,  ii.  300  ;  1919,  ii.  474 ;  1920,  i.  691,  ii.  326  ;  1921,  i.  384, 
ii.  348. 

Victoria.     1913,  i.  543  ;    1915,  i.  511  ;    1919,  ii.  473. 

Western  Australia.     1913,  i.  544  ;   1914,  ii.  200  ;   1915,  i.  511;   1917,  i.  312. 

World's  resources,     1913,  ii.  727  ;    1915,  i.  058. 
Coal  Agk,  forest  s  of.     1917,  ii.  303. 
I  k)AL  Ash,  fusibility  and  fusion  tests  of.     1915,  ii.  231  ;    1916,  i.  307  ;    1917, 

i.  305  ;    1918',  i.  479  ;   1919,  i.  035,  ii.  470  ;    1920,  ii.  323. 
Coal-Cutting  Machinery.     See  Collieries. 
Coal  Dust.     See  also  Coal,  pulverised. 

analysis  of.     See  Analysis. 

experiments.  1911,  i.  571,  ii.  533;  1912,  i.  488,  ii.  515;  1913,  i.  574, 
ii.  571  ;   1914,  i.  029,  ii.  312  ;    1915,  i.-538,  ii.  254  ;    1916,  i.  327. 

explosions.     1915,  i.  538  ;    1917,  i.  334. 

gasification  of.     1921,  ii.  357. 

in  mines.     1916,  ii.  414. 

treatment  of.     1913,  ii.  571. 

use  of,  in  moulding.     1914,  i.  664. 
Coal-Gas — 

analysis  of.     See  Analysis, 

electrical  separation  of  tar  from.     1915,  i.  517. 

manufacture  and  utilisation  of.     1921,  i.  395. 

use  of,  for  power  purpose.     1917,  i.  329. 
Coal-Mining.     1911,  i.  563,  ii.  525  ;   1912,  i.  484,  ii.  507  ;   1913,  i.  508,  ii.  563  : 
1914,  i.  621,  ii.  307  ;    1915,  i.  530,  ii.  253  ;    1916,  i.  325,  ii.  410  ;    1917, 
i.  330,  ii.  382. 

economics  of.  1911,  i.  576;  1912,  i.  491  ;  1913,  i.  577,  ii.  573;  1914,  i. 
634 ;   1915,  i.  540,  ii.  254  ;  1920,  ii.  342. 

history  of.     1911,  i.  570  ;   1912,  i.  491,  ii.  517  ;   1914,  i.  034. 
Coal-Mining  Industry,  war-conditions  in.     1915,  ii.  338. 
Coal  Pyrite,  use  of,  for  manufacture  of  sulphuric  acid.     1918,  ii.  451 ;   1920, 

ii.  324. 
Coal-Tar — 

distillation  of.     1915,  ii.  238  ;   1916,  ii.  402  ;   1918,  i.  485. 

low  temperature,  thermal  decomposition  of.     1917,  i.  314. 

manufacture  of  naphthaline  from.     1920,  i.  098. 

manufacture  of  synthetic  phenol  and  picric  acid  from.     1915,  ii.  238. 

technology  of.     1920,  ii.  337. 

use  of,  as  fuel.     1913,  ii.  000  ;    1916,  i.  300. 

use  of,  in  manufacture  of  explosives.     1915,  ii.  238. 
Coal-Tar,  Industry.     1916,  ii.  403. 
Coal-Tar.  Oils,  value  of.     1912,  ii.  475. 
Coal-Tar  Pitch,  fuel  value  of.     1917,  i.  319. 
Coalescence — 

influence  of,  on  mechanical  properties  of  steel  and  alloys.  1914,  ii.  204 
(Paper). 

in  steels.     1921,  ii.  145  (Paper). 
Coatings,  protective.     See  Corrosion -Prevention. 
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Cobalt — 

analysis  of.     See  Analysis. 

electro-plating  with.     1915,  ii.  327  ;   1916,  i.  366  ;   1921,  i.  449. 

influence  of,  on  cast  iron.     1920,  ii.  380. 

influence  of,  on  corrosion.     1917,  i.  418. 

occurrence  and  utilisation  of.     1917,  i.  287,  288. 

preparation  of.     1914,  i.  747. 
Cobalt  Alloys,  properties  of.     1914,  i.  726  ;   1916,  ii.  455. 
Cobalt-Carbon  System.     1916,  ii.  460. 

Cobalt-Chromium  Alloys,  use  of,  for  high-speed  steel.     1918,  i.  540. 
Cobalt-Chromium-Molybdenum  Alloys,  properties  of.     1913,  i.  670. 
Cobalt  Iron  Alloys,  physical  constants  of.     1919,  ii.  530. 
Cobalt-Manganese  Alloys,  properties  of.     1914,  i.  730. 
Cobalt  Molybdenum  Alloys,  structure  and  properties  of.     1914,  i.  730. 
Cobalt  Steel,  determination  of  cobalt  and  nickel  in.     1918,  i.  441  (Paper) 
'(^basco  System  of  handling  coal  and  coke.     1915,  i.  540. 
Cochranite,  Carbo-nitride  of  titanium.     1918,  i.  171. 
Cockerill  Works — 

cost  of  manufacture  of  electric  steel  at.     1912,  i.  96. 

description  of.     1913,  ii.  449. 

visit  to.     1913,  ii.  447. 
Cogging  Mills.    See  Rolling-Mills. 

Coghlan  Steel  and  Iron  Co.,  Ltd.,  visit  to  works  of.     1912,  ii.  407. 
Cohesion,  intercrystalline,  of  metals.     1913,  ii.  653 ;  C.S.M.,  1913,  v.  86. 
Coke — 

analysis  of.     See  Analysis. 

basic,  manufacture  of.     1914,  i.  603. 

by-product,  American  versus  British.     1919,  ii.  475. 

by-product,  use  of,  in  foundries      1917,  i.  348. 

calorific  value  of.     1912,  ii.  474. 

chemistry  of.     1912,  i.  470. 

consumption  of,  in  blast-furnaces.     1917,  i.  338,  ii.  389  ;    1918,  ii.  461. 

crushing  strength  of.     1919,  ii.  475. 

desulphurising  action  of  hydrogen  on.     1921,  i.  387. 

foundry,  manufacture  and  properties  of.  1911,  i.  593,  ii.  560  ;  1912,  ii. 
540;   1913,  i.  607;   1914,  ii.  327;   1917,  i.  348  ;   1921,  i.  388,  ii.  350. 

fuel  value  of,  for  metal  melting.     1921,  i.  389. 

hardness  of.  191 1,  i.  550  ;  1913,  ii.  544  ;  1918,  i.  141  (Paper),  483,  ii.  454  ; 
1921,  i.  387. 

influence  of,  on  blast-furnace  working.     1921,  ii.  351. 

influence  of  sulphur  on.      1911,  i.  550  ;    1920,  i.  696. 

manufacture  of .  1011,  i.  649,  ii.  512  ;  1912,  i.  471,  ii.  488  ;  1913,  i.  644, 
ii.  32,  543  ;  1914,  i.  17  {Paper),  603,  ii.  291  ;  1915,  i.  514,  ii.  235  ;  1916, 
[.  312,  ii.  399 ;  1917,  i.  313,  ii.  368 ;  1918,  i.  482,  ii.  452 ;  1919,  i.  640, 
ii.  174  ;    1920,  i.  694,  ii.  327  :    1921,  L  886,  Ii.  349. 

manufacture  of,  In  Belgium.     1913,  ii.  32  {Paper). 

manufacture,  history  of.     1912,  ii.  493  ;   1914,  ii.  295. 

moisture  in.     1919,  i.  640;   1920,  i.  695;   1921,  i.  386. 

nut,  use  of ,  in  blasl  furnace.     1920,  ii.  343. 
ampling.     8et  Analysis. 

t<    bsof     1913,  i.  544,  ii.  544;   1914, ii.  291  j  1918,  i.  483;   1921,  i.  387. 


SUBJECT   INDEX. 


57 


Coke — 

in  United  Kingdom.     1921,  ii.  347. 

use  of,  under  boilers.     1916,  i.  315,  ii.  403  ;    1917,  i.  319,  ii.  371  ;    1919, 

ii.  470. 
use  of,  in  electric  furnace.     1916,  ii.  420. 
use  of,  in  gas-produoers.     1915,  ii.  251 ;   1916,  i.  323  ;   1917,  ii.  379  ;  1918, 

i.  485,  ii.  460. 
use  of,  as  substitute^for  coal.     1915,  ii.  230. 
value  of.     1921,  ii.  350. 
water  absorption  by.     1912,  ii.  489. 
Coke  Ash,  preparation  of  samples  of.     1915,  ii.  335. 
Coke- Dust,  briquetting  of.     1917,  ii.  372. 
Coke-Ovex  Accessories.     191 1,  ii.  512  ;   1912,  i.  39,  471,  ii.  492  ;   1913,  i.  548  ; 

1914,  i.  607,  ii.  295  ;    1915,  i.  516,  ii.  237  ;    1916,  i.  313  ;     1917,  i.  314, 

ii.  369;    1920,  i.  696,  ii.  329  ;    1921,  ii.  351. 
Coke-Oven  Bricks.     See  Refractory  Bricks. 
Coke-Oven  Gas.     See  also  By-Product  Recovery, 
analysis.     See  Analysis, 
cleaning  of.     1913,  i.  549  ;    1915,  i.  517. 

decomposition  of,  at  high  temperatures.     1913,  i.  550  ;    1915,  ii.  239. 
enrichment  of  blast-furnace  gas  with.     1916,  ii.  410  ;    1917,  i.  329. 
Hausser  process  for  making  nitric  acid  from,     1912,  ii.  492;    1913,  i.  550. 
Lecocq  and  Pieters'  method  of  measuring.     1914,  i.  609. 
reheating  of.     1920,  i.  696. 
removal  of  tar  from.     1921,  i.  388. 
sulphur  in.     1914,  i.  608. 
use  of.     1911,  i.  551,  ii.  512  ;    1912,  i.  42,  ii.  492  ;    1913,  i.  549,  ii.  68,  549  ; 

1914.  i.  33,  608;   1915,  i.  529  ;   1916,  ii.  409  ;   1917,  ii.  378  ;    1919,  i.  641, 

ii.  481  ;    1920,  ii.  323,  329  ;    1921,  ii.  358. 
use  of,  under  boilers.     1914,  ii.  305  ;  1918,  i.  486. 
use  of,  for  fixation  of  atmospheric  nitrogen.     1912,  ii.  492. 
use  of,  for  gas-engines.     1913,  i.  568  ;   1915,  ii.  252. 
use  of,  in  metallurgy.     1913,  ii.  68  (Paper). 
use  of,  for.  open -hearth  furnaces.     1911,  i.  618;  1912,  i.  472,  ii.  492;  1915, 

ii.  239 ;  1917,  ii.  378  ;   1920,  i.  714  ;    1921,  i.  418,  ii.  376, 
use  of,  for  power  purposes.     1920,  ii.  331. 
use  of,  for  town  lighting.     1914,  ii.  307;   1915,  i.  518  ;   1918,  ii.  454  ;   1920, 

i.  703. 
value  of.     1912,  ii.  474. 

COKE-OVENS 

accidents  at.     1917,  i.  319. 

beehive.     1911,  i.  549,  ii.  512;    1912,  ii.  489,  491  ;    1915,  i.  514;    1919, 

ii.  474. 
by-product.     1911,  i.  550  ;    1912,  i.  39,  471.  ii.  489  ;    1913,  i.  546,  ii.  545  ; 
"  1914,  i.  605,  ii.  292  ;    1915,  i.  514,  ii.  236  ;    1916,  i.  312,  ii.  400  ;    1917, 

i.  313;    1918,  i.  483,  ii.  453  ;    1919,  ii.  474  ;    1920,  ii.  329  ;    1921,  i.  388, 

ii.  351. 
by-product,  pressure  regulation  in.     1918,  i.  482,  ii.  453. 
comparison  of  beehive  and  by-product.     1913,  i.  547. 
efficiency  of.     1914,  i.  644. 
flow  of  gases  in.     1921,  ii.  350. 
heat-balance  of.     1915,  ii.  235. 
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Coke-Ovens — 

heat  losses  by  absorption  in.     1914,  ii.  202. 

insulation  of  walls  of.     1919,  ii.  475. 

quenching  appliances  for.     1921,  i.  388. 

refractory  materials  for.     1919,  ii.  406  ;    1920,  i.  C84  ;  C.S.M.,  1920,  x.  41. 

regenerative.     1913,  i.  546  ;    1914,  ii.  291  ;    1917,  ii.  3G9. 

standardisation  of.     1920,  i.  090. 

temperature  conditions  in.     1914,  ii.  292  ;    1920,  i.  090. 

temperature  control  in.     1921,  ii.  350. 

use  of  blast-furnace  gases  for  heating.     1913,  ii.  545  ;    1914,  i.  004,  ii.  293  ; 
1915,  i.  515. 
Coke-Ovens,  Special  Types — 

Bauer.     1912,  ii.  490,  491. 

Carves.     1914,  ii.  291. 

Collin.     1911,  i.  550  ;    1913  i.  549,  ii.  540  ;    1914,  ii.  291  ;    1915,  i.  514. 

Coppee.  1912,  ii.  491,  528  ;  1913.  i.  546,  ii.  33,  35,  41,  540,  547  ;  1914, 
ii.  291  ;    1915,  i.  514;    1921,  ii.  352. 

Creusot.     1913,  ii.  33. 

Dulait.     1913,  ii.  33. 

Eloy.     1913,  ii.  540. 

Hoffman.     1913,  ii.  39. 

Hiissener.     1912,  ii.  491. 

Jamieson.     1912,  ii.  492. 

Koppers.  1911,  i.  551,  ii.  512  ;  1912,  ii.  490,  491,  492  ;  1913,  i.  547,  549, 
ii.  544,  545,  540,  548  ;  1914,  i.  004,  ii.  20,  25,  291  ;  1915,  i.  515  ;  1921, 
i.  388,  ii.  352. 

Kros.     1912,  ii.  490; 

Lampacitos.     1911,  i.  551. 

Lecocq.     1914,  ii.  291. 

Mailer.     1912,  ii.  490. 

Otto.     1913,  i.  547,  ii.  540  ;    1914,  ii.  291  ;    1915,  i.  514. 

Otto-Hilgenstock.     1911,  ii.  512  ;    1912,  ii.  491  ;    1914,  i.  005. 

Otto -Hoffmann.     1912,  ii.  490. 

Piette.     1914,  ii.  291  ;    1921,  ii.  351. 

Piron.     1921,  ii.  351. 

Rexroth.     1913,  ii.  33. 

Semet-Solvay.  1911,  i.  551  ;  1912,  i.  471,  ii.  491  ;  1913.  ii.  34,  43,  540  ; 
1914,  ii.  292;    1916,  ii.  400. 

Simon-Carves.     1912,  i.  471,  ii.  491  ;    1921,  ii.  351. 

Simplex.     1912,  ii.  491  ;    1914,  ii.  291. 

Smet.     1913,  ii.  33. 

Solvay.     1914,  ii.  2!) I. 

Still.     1914,  ii.  291. 

Thyssen.      1911,  ii.  512. 

Wielandt.     1914,  ii.  295. 

Wilputte.     1921,  ii.  351. 
Coking — 

behaviour  of  sulphur  in.     1921,  i.  3<s7. 

of  brow  ii  coal.       1921,  ii.  3  15. 

by-product.     1912,  i.  471  ;    1915,  i.  515;   1918,  i.  483, 
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Co  K  IXC, — 

by-product,  elimination  of  sulphur  in.     1917,  i.  314. 

chemistry  of.     1914,  i.  003. 

of  peat.     1919.  i.  641. 

theory  of.      1917,  ii.  368, 
Coking  1  \m  stky — 

by  product,  and  its;  relation  to  the  manufacture  of  iron  and  steel.     1914, 
ii.  17  [Paper). 

comparison  of  British  and  German.     1910,  i.  315. 
Coking  Slack,  use  of.     1920,  ii.  323. 
Coking  Temperature — 

influence  of,  on  crushing  strength  of  coke.     1917,  ii.  3G8. 

influence  of,  on  quality.     1920,  i.  694. 
Coking  Tests — 

of  coal.     1912,  ii.  483,  488  ;    1913,  i.  545  ;    1914,  ii.  291  ;    1920,  i.  G94. 

of  peat.     1914,  ii.  295. 
Colby  Electric  Furnace.     1913,  ii.  621. 
Cold  Drawing  of  steel.     1914,  ii.  347  ;   1919,  ii.  519. 
Cold-Drawn  Steel  Drums,  manufacture  of.     1913,  ii.  646. 
Cold  Flow  of  steel.     1913,  i.  93  (Paper). 
Cold  Rolling — 

influence  of,  on  properties  of  steel.     1913,  ii.  646  ;    1916,  ii.  439. 

of  metals.     1914,  i.  696. 

of  steel  strip.     1915,  ii.  291  ;  1917,  i.  374  ;   1921,  i.  456. 
Cold  Worked  Metals — 

specific  heat  of.     1913,  ii.  663. 

stresses  in.     1917,  ii.  439  ;    1921,  i.  456. 
Cold  Working — 

hardening  effect  of.     1911,  ii.  602. 

heat-treatment  in  relation  to.     1920,  ii.  374 ;  C.S.M.,  1920,  x.  65. 

influence  of,  on  crystallisation  of  steel.     1916,  ii.  443. 

influence  of,  on  the  divorce  of  pearlite.     1918,  i.  353  (Paper). 

influence  of,  on  elastic  properties  of  steel.     C.S.M.,  1918,  ix.  125. 

influence  of,  on  fatigue.     1919,  i.  686,  ii.  519. 

influence  of,  on  properties  of  iron  and  steel.     C.S.M.,  1911,  iii.  320. 

influence  of,  on  properties  of  metals.  1912,  ii.  373  ;  1915,  i.  598  ;  1920, 
i.  743,  744. 

stress  distribution  resulting  from.     1919,  ii.  519. 
Collieries.     See  also  Mines. 

accidents  in.     1912,  i.  489  ;   1913,  ii.  517  ;   1914,  i.  632  ;   1915,  i.  539. 

blasting  in.     1913,  i.  571,  ii.  566  ;    1914,  i.  624. 

coal-dust  in.     1916,  ii.  414. 

coal-cutting  machinery  in.  1911,  i.  566,  ii.  528;  1912,  i.  485,  ii.  510; 
1913,  i.  571,  ii.  566  ;  1914,  i.  624,  ii.  308  ;  1915,  i.  533  ;  1916,  i.  325 ; 
1917,  ii.  383. 

compressed  air  in.  1911,  i.  565;  1912,  ii.  509  ;  1913,  i.  570  ;  1915,  i.  533, 
ii.  253;   1916,  ii.  411 ;  1917,  i.  332. 

concrete  in.     1911,  i.  564  ;    1912,  i.  485  ;    1917,  i.  331,  ii.  382. 

drainage  in.  191 1,  i.  570,  ii.  532  ;  1913,  i.  572,  ii.  567  ;  1914,  i.  625  ;  1915, 
i.  535  ;    1916,  ii.  411  ;    1917,  i.  332. 

earth  pressures  in.     1912,  i.  484. 
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Collieries — 

electric  equipment  of.  1911.  i.  565,  ii.  527  :  1912,  i.  485,  ii.  509  ;  1913, 

i.  569  ;  1914,  ii.  276;  1917,  ii.  383. 
equipment  of.  1913,  ii.  565  ;  1914,  i.  622,  ii.  308  ;  1915,  ii.  32,  i.  253  ;  1917, 

i.  331. 
explosions  in.  1911,  i.  573,  ii.  534  ;  1912,  i.  489,  ii.  516  ;  1913,  i.  575,  ii. 

569,  571;  1914,  i.  630,  ii.  313;  1915,  i.  538;  1916,  ii.  413;  1917, 

i.  334. 
explosives  and  blasting  in.  1911,  i.  565,  ii.  509  ;  -1912,  ii.  501;  1913,  i.  571, 

ii.  566  ;  1914,  i.  624  ;  1916,  i.  325,  ii.  413  ;  1917,  i.  332. 
gas  power  in.  1912,  i.  485. 
gases  in.  1911,  i.  571,  ii.  532  ;  1912,  i.  488,  ii.  514  ;  1913,  i.  574,  ii.  570 

1914,  i.  631,  ii.  311  ;  1915,  i.  537  ;  1916,  i.  326;  1917,  i.  334,  ii.  385. 
haulage  in.  191 1,  i.  567  ;  1912,  i.  487,  ii.  513  ;  1913,  i.  574,  ii.  567  ;  1914 

i.  626,  ii.  310  ;  1915,  i.  535  ;  1916,  i.  325,  ii.  412  ;  1917,  i.  332. 
lighting  of.  1911,  i.  574,  ii.  535;  1912,  i.  488.  ii.  514  ;  1913,  i.  574,  ii.  569 

1914,  i.  628,  ii.  312  ;  1915,  i.  537,  ii.  254  ;  1917,  i.  333. 
methods  of  working  in.  1911,  i.  566,  ii.  528  ;  1912,  i.  486,  ii.  51 1  ;  1913 

i.  572,  ii.  566 ;  1914,  i.  624,  ii.  309  ;  1915,  i.  534,  ii.  253  ;  1916,  i.  325 

ii.  411  ;  1917,  i.  332,  ii.  384. 
mine  supports.  1911,  ii.  526  ;  1912,  i.  484,  ii.  508  ;  1913,  i.  569,  ii.  564 

1914,  ii.  307;  1915,  i.  531,  ii.  253  ;  1916,  ii.  411  ;  1917,  i.  331,  ii.  383. 
mine  timber.  1913,  ii.  515;  1914,  i.  308,  ii.  308  ;  1915,  i.  531  ;  1917,  i.  331 
mine  timber,  preservation  of.  1913,  i.  569,  ii.  564  ;  1914,  i.  622. 
rescue  work  and  appliances  in.  1911,  i.  574,  ii.  535  ;  1912,  i.  490,  ii.  516 

1913,  i.  575,  ii.  572  ;  1914,  i.  632,  ii.  313  ;  1915,  i.  539,  ii.  254  ;  1917 
i.  335,  ii.  385. 

sanitation  in.  1911,  i.  575;  1912,  i.  490;  1913,  i.  576,  ii.  573  ;  1914,  i.  633 

ii.  314;  1916,  ii.  414  ;  1917,  i.  335. 
shaft  sinking  in.  1911,  i.  563,  ii.  525  ;  1912,  i.  484,  ii.  507  ;  1913,  i.  568 

ii.  563  ;  1914,  i.  621,  ii.  307  ;  1915,  i.  530  ;  1916,  i.  325,  ii.  410  ;  1917 

i.  330,  ii.  382. 
signalling  in.  1911,  i.  575,  ii.  536  ;  1912,  ii.  517  ;  1913,  i.  576,  ii.  573 

1914,  i.  633  ;  1917,  i.  334,  ii.  386. 

stone  dusting  in.     1916,  ii.  413  ;   1917,  i.  334,  ii.  385. 

subsidence  in.     1911,  ii.  526;    1914,  i.  622,  ii.  307;    1915,  i.  531  ;    1917, 

i.  331. 
underground  fires  in.     1911,  ii.  535;    1912,  ii.  516;    1914,  i.  630;    1917, 

ii.  385. 
valuation  of.     1917,  i.  335. 
ventilation  of.     1911,  i.  570,  ii.  532  ;    1912,  i.  488,  ii.  514  ;    1913,  ii.  568  ; 

1914,  i.  627,  ii.  312;   1915,  i.  536,  ii.  264 ;    1916,  ii.  412. 
winding  appliances  in.     1911,  i.  568,  ii.  531  ;    1912,  i.  487,  ii.  513  ;    1913, 

i.r>74,ii.  f)08;   I914,i.626;   1915, ii.  253  ;   1916, ii.  412  ;   1917, ii.  384. 
winding  enginesin,     1911, i.  569  ;  1912,  i.  486,  ii.  512  ;  1913,  i.  572,  ii.  568  ; 

1914,  i.  62(i,  ii.  310;    1915,  i.  5.V. 
u  i. , ding  ropes  in.     1911,  i.  569;    1912,  ii.  513;    1913,  i.  573,  ii.  568  ;    1914, 

i.  627  ;    1915,  ii.  L>r,l  ;    1917,  i.  333. 
Wireless  telephone  in.      1913,  i.  676. 
Coi. un  COKE  Ovi.v     1911,  i.  550;    1913,  i.  549,  ii.  546;    1914,  ii.  291  ;    1915, 

i.  514. 

Colloidal  Stats  in  metals.    1921,  i.  466. 

(U)Ijhixk  I;\iiav\n    I'.kiiHiHJ,  strength  and  composition  of  the  iron  of.     1912, 
ii.  .r)K9.  ^ 
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Colombia — 

coal  in.     1912,  ii.  4S6  ;    1913,  i.  543. 

economios  of  iron  ore  mining  in.     1921,  ii.  338. 

iron  ore  in.     1913,  i.  515. 

petroleum  in.     1913,  ii.  553  ;    1920,  ii.  335. 
Colombo  Museum,  ancient  specimens  of  iron  and  steel  in.     1912,  i.  135. 
Colorado.     See  also  United  States. 

manganese  ore  in.     1915,  ii.  219  ;    1921,  i.  375. 

oil  shale  in.     1920,  i.  701  ;    1921,  ii.  356. 

tungsten  ores  in.     1913,  ii.  510. 
Colorimeters — ■ 

Duboscq.     1914,  i.  745. 

Kennicott-Sargent.     1912,  ii.  622. 

WolrT.     1914,  i.  745. 

orimetric  Test,  effect  of  heat-treatment  on,  for  carbon.     1913,  ii.  367 
(Paper). 
Colouring  of  metals.     1913,  ii.  694. 
Columbia  Steel  Co.,  rolling-mills  of.     1920,  ii.  369. 
Columns,  steel,  tests  on.     1912,  i.  566. 
Combustion.     See  also  under  specific  headings. 

chemistry  of.     1921,  ii.  344. 

control  of.     1919,  ii.  469  ;    1921,  i.  63  (Paper). 

surface.     1912,  i.  459,  ii.  476  ;    1913,  ii.  534  ;    1914,  i.  595,  ii.  286  ;    1915, 
ii.  231 ;   1916,  ii.  393  ;   1917,  i.  307  ;    1920,  ii.  322  ;   1921,  i.  380,  ii.  358. 

surface,  application  of,  to  heat- treatment  furnaces.     1917,  i.  379  ;  1918, 
i.  529  ;    1919,  i.  674,  ii.  511. 

theory  of.     1914,  i.  593. 
Compressed  Air.     See  Air. 
Compression — 

hardness  of  material  subjected  to.     1921,  i.  453. 

resistance  of  metals  to.     1921,  i.  457. 
Compression  Tests.    See  Tests. 
Concentration.     See  also  Iron  Ore  Preparation. 

of  graphite.     1913,  i.  530. 

of  ore.     1921,  ii.  339. 

of  manganese  ore.     1918,  ii.  436. 

of  molybdenum  ore.     1912,  ii.  457  ;   1917,  i.  286,  ii.  346;   1918,  i.  473. 

of  tungsten  ore.     1916,  i.  300,  ii.  384  ;    1917,  ii.  348. 

of  vanadium  ore.     1912,  ii.  464. 
Concrete,  Reinforced — 

beams,  strength  of.     1914,  i.  712. 

corrosion  of  iron  and  steel  in.     1911,  i.  676,  ii.  652  ;    1912,  i.  595  ;    1918, 
i.  555 ;   1919,  i.  699  ;    1921,  ii.  418. 

fire  resistance  of.     1912,  ii.  385. 

foundations  for  blast-furnaces.     1913,  ii.  273  (Paper). 

influence  of  temperature  on  steel  in.      1920,  ii.  382. 

resistance  to  slipping  of  iron  in.     1911,  ii.  655. 

specifications  for.     1911,  ii.  654. 

strength  of  bond  between  concrete  and  steel  in.     1914,  ii.  374. 

strength  of  cast  iron  and  wrought  iron  columns  embedded  in.     1913,  ii.  664. 
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Concrete,  Reinforced — 

tests  on.     1912,  i.  505. 

use  of  blast-furnace  slag  for.     1919,  i.  654. 

use  of  cast  iron  for.     1912,  i.  566. 

use  of  high  tensile  steel  for.     1917,  ii.  443. 

use  of,  for  storage  tanks.     1919,  i.  641. 

use  of,  in  mines.     1911,  i.  564;    1912,  i.  485  ;    1917,  i.  331,  ii.  382. 
Conducting  Metals,  determination  of  depth  of  segregation  in.     1912,  ii.  382. 
Conductivity.     See  Electric  Conductivity  and  Thermal  Conductivity. 
Connersville  Blower.     1912,  ii.  551. 
Contraction.     See  tinder  specific  headings. 
Converters.     See  also  Bessemer  Converters. 

Clapp-Griffiths.     1912,  ii.  543  ;   1913,  ii.  600. 

Levoz.     1911,  i.  597  ;    1912,  ii.  543. 

Raaphe.     1912,  ii.  543. 

Robert.     1913,  ii.  600. 

Rott.     1912,  ii.  543. 

Stock.     1911,  ii.  503;    1912,  ii.  543,  544. 

Stoughton.     1913,  i.  609. 

Tropenas.     1912,  ii.  543  ;    1913,  i.  624. 

Walrand-Delattre.     1912,  ii.  543  ;    1913,  i.  610,  ii.  600. 

Walrand-Delattre-Robert.     1912,  ii.  543. 

Walrand-Legenisel.     1919,  ii.  490. 

Zenzes-Schmidt.     1912,  ii.  543. 
Coolidge  X-ray  Tube.     1920,  i.  758. 
Cooling      See  Heat-Treatment 
Cooling  Beds,  mechanical.     1912,  i.  533. 
Cooke,  Alf.,  Ltd.,  works  of.     1912,  ii.  426. 
Coppee  Coke-Ovens.     1912,  ii.  491,  528  ;    1913,  i.  546,  ii.  33,  35,  41,  455,  546, 

547  ;    1914,  ii.  291  ;    1915,  i.  514  ;    1921,  ii.  352. 
Copper — 

analysis  of.     See  Analysis. 

behaviour  of,  in  notched-bar  impact  tests.     1912,  ii.  382. 

influence  of,  on  corrosion  of  steel.     1913,  ii.  688  ;    1914,  i.  735  ;    1915, 
ii.  325;    1917,  i.  418  ;    1920,  i.  760,  ii.  394  ;    1921,  i.  468,  ii.  418. 

influence  of,  on  mechanical  properties  of  steel.     1911,  i.  668  ;  1914,  i.  728; 

1915,  ii.  325  ;   1916,  ii.  80  ;   1918,  i.  546. 

influence  of  width  of  specimen  on  tensile  tests  of.     1921,  ii.  399. 

micrography  of.     1912,  ii.  382. 

solubility  of  hydrogen  in.     1912,  i.  588. 

specifications  for.     1912,  ii.  381. 

welding  iron  and  steel  with.     1921,  ii.  394. 
Cofpeb-Chromhtm-Niokel  Alloys,  properties  of.     1917,  i.  i<»~>. 
OOPPM  CLAD  STEEL,  manufacture  of.      1912,  ii.  580;   1913,  i.  653  ;   1914,  i.  740; 

1916,  ii.  157;    1917,  i.  410. 

C0PFBB-4  'oNSTANTAN  ALLOY,  constancy  of,  under  rapid  change  of  temperature. 

1917,  ii.  360, 

Coppbb-Iron-Niokbl  Alloy,  properties  of .    1912,  i.  587. 

Ooffbb-Ibos  System,    1917,  ii.  466. 

'  Vhtki: -N'k'kkl  Alloys,  influence  of  temperature  on  properties  of.     1920,  ii. 


382. 
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Copper-Nickel  Steel,  properties  of.     1911,  i.  608  ;   1913,  i.  071  ;   1916,  ii.  83. 

Copper-Nickel-Mang  inese  Steel,  properties  of.     1916,  ii.  457. 

Copper  Ore  in  Bolivia.     1920,  i.  075. 

Copper  Oxides,  reduction  of,  by  solid  iron.     1916,  ii.  24<>  (Paper)* 

Copper  S  wis,  effect  of,  on  corrosion  of  iron.     1921,  i.  409. 

Copper-Steel — 

corrosion  of.     1916.  i.  394,  ii.  405  ;   1917,  i.  418;   1921,  i.  408;  1920,  ii.  394. 
hardening  effect  in.     1917,  i.  107  (Paper). 
Copper  and  Steel,  relative  contraction  of.     1912,  ii.  40. 
Cor  es.     See  Foundry  Cores. 

Cornwall,  iron  ore  in.     1919,  ii.  458.     See  also  United  Kingdom. 
Corral  Ikon  and  Steel  Works,  Chili,  description  of.     1912,  ii.  358. 
Corrinoton  Gas-Engine.     1912,  i.  483. 
Corrosion — 

of  boiler  tubes  by  carbon  dioxide.     1921,  i.  470. 

of  boilers.     1912,  ii.  013  ;   1913,  i.  084,  ii.  089 ;  1914,  ii.  380  ;   1915,  i  025  ; 

1916,  i.  395  ;    1917,  ii.  400  ;    1921,  i.  409. 
of  cast  iron.     1917,  i.  417. 

of  cast  iron,  influence  of  silicon  on.     1913,  i.  382  (Paper). 
of  coke-oven  bricks.     1920,  i.  083,  ii.  329  ;    1921,  i.  388. 
of  concrete  reinforcements.     1911,  i.  670,  ii.  052;    1912,  i.  595,  ii.  418; 

1918,  i.  555 ;   1919,  i.  099;   1921,  ii.  418. 
electrolytic.     1912,  i.  593  ;  1913,  ii.  090  ;  1914,  i.  730,  ii.  386  ;  1916,  i.  394, 

ii.  463. 
of  firearms.     1920,  ii.  393. 
of  iron  pans  for  galvanising.     1916,  i.  396. 

of  iron  and  steel.     1911,  i.  074,  ii.  048  ;    1912,  i.  591,  ii.  008  ;  1913,  i.  083, 

ii.  687  ;    1914,  i.  733,  ii.  385  ;    1915,  i.  353  (Paper),  624,  ii.  324  ;    1916, 

i.  77  (Paper),  391,  ii.  463  ;    1917,  i.  418  ;    1919,  i.  098  ;    1920,  i.  700, 

ii.  394  ;    1921,  i.  409,  ii.  417  ;  C.S.M.,  1911,  iii.  1. 

of  iron  and  steel  in  aqueous  solutions  of  inorganic  salts.      1915,  i.  330 

(Paper). 
of  iron  and  steel  by  caustic  soda.     1914,  i.  735. 
of  iron  and  steel  in  contact  with  slag.     1912,  i.  594. 
of  iron  and  steel,  influence  of  carbon  on.     1912,  i.  270  (Paper). 
cf  iron  and  steel,  influence  of  carbon  and  manganese  on.     1916,  i.  48 

(Paper);   1920,  ii.  394. 
of  iron  and  steel,  influence  of  chromium  on.     1920,  ii.  394. 
of  iron  and  steel,  influence  of  cobalt,  nickel  and  copper  on.     1917,  i.  418. 
of  iron  and  steel,  influence  of  copper  on.     1913,  ii.  688  ;    1914,  i.  735  ; 
1915,  ii.  325  ;    1916,  i.  394,  ii.  465  ;  1917,  i.  418  ;   1920,  i.  700,  ii.  394  ; 
1921,  i.  408,  ii.  418. 
of  iron  and  steel,  influence  of  copper  salts  on.     1921,  i.  469. 
of  iron  and  steel,  influence  of  impurities  on.     1911,  i.  170  (Paper). 
of  iron  and  steel,  influence  of  molybdenum  upon.     1914,  i.  503  (Paper). 
of  iron  and  steel,  influence  of  treatment  on.     1912,  i.  293. 
of  iron  and  steel  in  sea  water.     1912,  i.  253,  275. 
of  iron  and  steel,  theory  of.     1916,  i.  77. 

of  iron  and  steel  pipes.     1912,  i.  592,  ii.  371,  612  ;    1913,  i.  084,  ii.  089  ; 
1914,  ii.  387;   1915,  i.  626,  ii.  326;   1916,  ii.  463;   1920,  i.  761;   1921, 
ii.  417. 
of  manganese  steels.     1914,  ii.  386. 
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Corrosion — 

mechanism  of.     1912,  i.  259  (Paper). 

of  molybdenum  steels.     1916,  i.  394. 

of  nickel,  chromium,  and  nickel-chromium  steels.     1912,  i.  249  (Paper) ; 
1913,  i.  388  (Paper). 

of  pig  iron.     1918,  ii.  505. 

of  ranges.     1921,  i.  469. 

of  rails  in  tunnels.     1911,  ii.  651  ;   1912,  ii.  613;   1919,  ii.  534. 

of  refractories  at  high  temperatures.     1915,  i.  499. 

relative,  of  irons  in  water  and  aqueous  solutions.     1912,  ii.  381. 

resistance  of  ancient  iron  to.     1914,  i.  736. 

slag,  resistance  of  zirkite  to.     1920,  ii.  319 

of  wire  ropes.     1919,  i.  699;   1920  i.  761. 

of  wrought  iron.     1916,  ii.  463  ;   1920,  i.  760. 
Corrosion-Prevention.    1911,  i.  677,  ii.  653;  1912,  i.  596,  ii.  385,  579,  615; 

1913,  i.  686;    1916,  ii.  465;    1918,  i.  555;    1920,  i.  759;    1921,  i.  469; 
C.S.M.,  1911,  iii.  1;   1913,  v.  1, 

acid-resisting  alloys.     1913,  i.  687  ;    1914,  ii.  385 ;    1916,  i.  397,  ii.  464 ; 

1917,  ii.  434 ;    1918,  i.  544,  ii.  506  ;    1920,  i.  759,  ii.  395 ;    1921,  i.  450, 

465,  ii.  415. 
cement  for.     C.S.M.,  1911,  iii.  38. 
coatings.     1913,  i.  653,  686,  ii.  692  ;    1914,  i.  738,  ii.  387  ;   1915,  i.  628, 

ii.  326;   1916,  ii.  466  ;    1917,  i.  418  ;    1918,  ii.  506  ;   1919,  ii.  535  ;    1921, 

i.  449,  ii.  415.     See  also  Galvanising,  Enamelling  and  Tinplate. 
coatings,  Bertrand  process.     1911,  i.  680. 
coatings,  bituferri.     1920,  i.  760. 
coatings,  Bontempi  process.     1916,  i.  398. 
coatings,  Bower-Barff  process.     1911,  i.  680  ;   1914,  i.  739. 
coatings,  calorising.     1915,  ii.  327  ;   1921,  i.  449,  ii.  391,  416. 
coatings,  Coslett  process.     1911,  i.  678,  ii.  654  ;    1920,  i.  760. 
coatings,  Cumberland   process.       1913,   ii.    692  ;    1914,   i.   740 ;    1916,  i. 
397. 

coatings,  Epicassit  process.     1917,  i.  419. 
coatings,  ferro-zincing  process.     1912,  ii.  579. 
coatings,  Galeco  process.     1921,  ii.  416. 
coatings,  ironising  process.     1912,  ii.  579. 
coatings,  Jenkin's  process.     1915,  ii.  327. 

coatings,  Lohman  process.     1912,  i.  599,  ii.  580  ;    1917,  ii.  461. 
coatings,  paints.     1912,  ii.  385,  615  ;    1916,  ii.  466  ;    1921,  i.  365  (Paper), 

l»i(.)  ;  C.S.M.,  1911,  iii.  4(>,  1912,  iv.  1,  1918,  ix.  77. 
coatings,  Parker  process.     1918,  i.  555  ;    1920,  i.  760. 
coatings,  phosphatic.     1920,  i.  7<i(>. 
coatings,  Schoop  process.     1911,  i.  (ill  ;   1912,  i.  600;   1913,  i.  053,  ii.  694  ; 

1914,  i.  730,  ii.  353,  388  ;    1917,  ii.  429  ;    1918,  ii.  507  ;   1921,  ii.  417. 
Coatings,  Sherardising  process.     1912,  ii.  579,  580;    1914,  ii.  388;    1915, 

i.  (12!)  ;    1916,  i.  :{•'»('»,  ii.  '!«'•<'■. 
coatings,  Van  Allcr  process.     1915,  i.  02s. 
electrolytic  methods.     1913,  ii.  691. 

passivifying  agents.      1916,  ii.  465  ;   C.S.M.,  1916,  vii.  "I'.Vl. 
■lushing.     1921,  ii. 'lis. 
water  degasifioation.     1921,  i.  469,  ii.  417. 
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Corbosion  Tests — 

of  galvanised  sheets  and  tubes.     1912,  ii.  611  ;    1919,  ii.  634. 

of  iron  and  steel.     1912,  ii.  009  ;   1919,  i.  098. 

of  pipes.     1916,  ii.  403. 

of  sheeting  material.      1919,  ii.  534. 

of  steel  and  bronze.     1912,  ii.  012. 
Corrugation  of  rails.     1911,  i.  055,  ii.  019  ;   1912,  i.  573,  ii.  595  ;   1913,  i.  006, 
ii.  072;  1914,  i.  710;   1917,  i.  408;   1918,  i.  542;   1920,  i.  745 ;   1921, 
ii.  400. 
Corstopitum  (Corbridge),  bloom  of  Roman  iron  found  at.     1912,  i.  118  (Paper). 
Corundum  in  South  Africa.     1919,  i.  028. 

Coslett  Process  for  rust-proofing  iron.     1911,  i.  078,  ii.  054  ;   1920,  i.  700. 
Costa  Rica,  manganese  ore  in.     1917,  i.  285  ;   1918,  ii.  432  ;   1920,  ii.  310. 
Cottrell  Process — 

for  precipitation  of  dust  in  gases.  1915,  ii.  201  ;  1918,  i.  492  ;  1919,  i.  052, 
ii.  480  ;   1920,  i.  707,  708  ;   1921,  i.  404,  405,  ii.  304. 

for  separation  of  tar  from  coal-gas.     1915,  i.  517. 
Coultas  Hot-Blast  Stove.     1914,  ii.  318. 
Council — 

election  of  members  of.     1911,  i.  15,  ii.  2;   1912,  i.  1,  15;   1913,  i.  15; 
1914,  i.   14,  ii.  xxii. ;  1915,  i.  14;  1916,  i.  12;  1917,  i.  18;  1918,  i.  23; 
1919,  i.  22;  1920,  i.  20;  1921,  i.  21. 
Couplings — 

flexible,  in  rolling-mills.     1917,  ii.  417. 

weldless,  manufacture  of.     1920,  ii.  377. 
Cowper  Coles  Process  of  electrolytic  deposition  of  iron.     1913,  ii.  079.     See 

also  Sherardising. 
Cowper  Stove.     1911,  i.  582;   1912,  i.  497  ;   1914,  i.  040,  ii.  232. 
Craft's  Induction  Furnace.     1914,  i.  080. 
Cranes — 

cost  of  operating.     1921,  ii.  302. 

electric,  for  steelworks.     1917,  i.  370  ;   1920,  ii.  308. 
Crank  Shaft,  failure  of.     1912,  i.  504  ;   1916,  i.  374. 
Craven  Briquetting  Machine.     191 1,  ii.  490  ;  1914,  i.  035. 
Cremer  Process  for  desiccation  of  air.     1911,  i.  35. 
Creusot  Retort-Oven.     1913,  ii.  33. 
Creusot  Works.     1921,  ii.  314,  379. 
Creosote  as  fuel.     1918,  ii.  458. 
Cristobalite,  melting  points  of.     1918,  ii.  443. 
Critical  Points.     See  also  Transformations. 

of  carbon  steel.     1918,  i.  551. 

in  chromium  steel.     1912,  i.  584. 

dependence  of,  on  strength  of  magnetising  field.     1921,  ii.  185  (Paper). 

determination  of.  1913,  ii.  399  (Paper),  080  ;  1915,  ii.  230  ;  1916,  ii.  401  ; 
1917,  i.  203  (Paper),  414  ;  1919,  ii.  528  ;  1921,  i.  403  ;  C.S.M.,  1916, 
vii.  195. 

in  heat- treatment  of  steel.     1920,  ii.  372. 

of  iron.     1913,  i.  677. 

of  self-hardening  steel.     1918,  i.  539  ;   1920,  i.  758. 
Critical  Range — 

of  iron-carbon  alloys,  influences  of  gases  on.     C.S.M.,  1911,  iii.  230. 
e 
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Critical  Range — 

of  iron-carbon  alloys,  influence  of  nitrogen  on.     1912,  ii.  210  (Paper). 

of  nickel-steel.     1920,  ii.  372. 

of  pure  iron.     1913,  i.  315  {Paper) ;    1914,  i.  718  ;    1916,  ii.  258  (Paper). 
Croatia,  coal  resources  of.     1921,  ii.  347. 
Crossley  Gas-Producer.     1911,  i.  559;    1913,  i.  507,  ii.  560;    1914,  i.  617, 

ii.  304. 
Crossley  Tar-Extractor.     1913,  i.  587. 
Croxton  Slag-Handling  System.     1915,  ii.  266. 

Crucible  Furnaces.     1911,  i.  616;   1913,  ii.  611;   1914,  i.  670  ;   1915,  i.  568  ; 
1916,  i.  345. 

Buess.     1913,  i.  618. 

electric.     1913,  ii.  612. 

gas-fired.     1917,  ii.  402  ;    1918,  i.  510. 

Hermansen.     1919,  ii.  496. 

manufacture  of  high-speed  steel  in.     1917,  i.  361. 

oil-fired.     1913,  i.  618. 

Siemens.     1913,  i.  173. 

Swindell.     1911,  ii.  582. 
Crucible  Nickel  Steel,  manufacture  of.     1911,  ii.  581. 
Crucible  Process,  use  of  molybdenum  in.     1920,  ii.  388. 
Crucible  Steel — 

manufacture  of.     1911,  ii.  581;   1913,  i.  618,  ii.  611  ;   1914,  ii.  336  ;    1917, 
ii.  450. 

manufacture  of,  in  Ceylon.     1912,  i.  151. 
Crucible  Steel  Works.     1911,  i.  617,  ii.  581 ;   1919,  ii.  496. 
Crucibles — 

care  of.     1913,  i.  618. 

electrically  heated.     1911,  i.  616. 

faulty.     1911,  i.  617. 

handling  of.     1912,  ii.  554. 

iron,  application  of,  in  analysis.     1921,  i.  472. 

manufacture  of.     1918,  ii.  444  ;    1919,  ii.  465  ;    1920,  ii.  319  ;    1921,  i.  379. 
Crystal  Growth  of  metals.     1916,  ii.  462  ;    1920,  ii.  391. 
Crystallisation.     See  also  Iron,  Steel,  etc. 

of  alpha-iron.     1911,  ii.  640. 

artificial,  of  carbon.     1912,  i.  585. 

through  fatigue.     1913,  ii.  392  (Paper). 

ferrite,  in  iron.     1921,  i.  429. 

phenomena  of.     1913,  ii.  674. 

and  transformations  in  iron  containing  over  4  per  cent  of  carbon.     1912, 
i.  585. 
CbtstaIiLOOSAFSY.     Bee  also  Iron,  Steel,  etc. 
I  'kystals 

behaviour  of,  under  plastic  deformation.     1914,  ii.  307. 

in  blast-furnace  bears.      1918,  i.  158,  190. 
"Cbystolon."     1912,  i.  453  ;   1913,  i.  631. 
Cuba — 

ohromite  in,     1919,  i.  624  ;  1920,  i.  674. 

economioi  of  bfon  ore  paining  in.     1921,  ii.  338. 
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Cuba— 

iron  ore  in.     1911,  i.  521,  ii.  478  ;   1912,  i.  439,  ii.  453  ;   1913,  i.  516  ;   1915, 

i.  485,  ii.  219  ;    1916,  i.  293,  ii.  377  ;    1919,  i.  621. 
manganese  ore  in.     1915,  i.  489  ;    1919,  i.  623,  ii.  462. 
petroleum  in.     1911,  i.  55(5  ;    1917,  ii.  374. 
statistics  of.     See  Statistics. 
Cumberland,  iron  ore  in.     1917,  i.  282  ;    1919,  ii.  458.     See  also  United  King- 
dom. 
Cumberland  Process  for  prevention  of  corrosion.     1913,  ii.  692  ;   1914,  i.  740  ; 

1916,  i.  397. 
Cupferron  Method  for  determining  phosphorus  in  iron.     1920,  i.  763  ;   1921, 

i.  472. 
Cupola[s].     See  also  Foundry, 
air  supply  for.     1917,  i.  347. 

blowers  for.     1911,  i.  593,  ii.  559  ;   1912,  ii.  542,  551  ;   1914,  i.  657. 
charges,  determination  of.     1921,  i.  411. 
charging  of.     1911,ii.560;  1912,  ii.  538  ;  1913,  ii.  596  ;  1915,  i.  558  ;  1921, 

i.  412. 
coke  consumption  in.     1916,  i.  338. 
combination  of,  with  electric  furnace.     1920,  i.  710. 
construction  of.     1911,  i.  591,  ii.  558  ;    1912,  i.  512,  ii.  538  ;    1913,  i.  604, 

ii.  594  ;    1914,  i.  656,  ii.  326  ;    1915,  i.  558  ;    1920,  ii.  352  ;    1921,  ii.  369. 
explosions  in.     1913,  ii.  596. 
fuel  efficiency  of  the.     1913,  i.  607. 
influence  of  steel  additions  in  the.     1915,  i.  560. 
influence  of  titanium  additions  in  the.     1915,  i.  560. 
linings  for.     1914,  i.  657,  ii.  326  ;   1919,  ii.  466. 
portable,  for  emergency  work.     1912,  i.  512. 
reactions  in.     1921,  ii.  369. 
safety  appliances  for.     1914,  i.  657. 
small,  use  of,  in  foundries.     1911,  i.  593. 
tilting  fore-hearth  for.     1911,  i.  592,  ii.  559. 
use  of  liquid  fuel  in.     1911,  ii.  560;  1913,  i.  611,  ii.  599;  1915,  ii.  269; 

1916,  i.  320,  339  ;  1917,  i.  326,  1918,  i.  500;  1921,  i.  411. 
use  of,  in  open-hearth  practice.  1915,  ii.  268  ;  1921,  ii.  375. 
use  of  scrap-iron  briquettes  in  the.     1912,  i.  513  ;  1914,  i.  660  ;  1916,  i.  339, 

ii.  423  ;   1917,  i.  348. 
Cupola,  Special  Types — 
Balliot.     1912,  ii.  539. 
Calumet.     1911,  i.  591. 
Heaton.     1918,  ii.  466. 
Herbert.     1918,  ii.  466. 
Holland.     1912,  i.  512. 
Holland-Domschke.     1912,  ii.  538. 
"  Ideal."     1913,  ii.  594. 
Krigar.     1918,  ii.  466. 
Mackenzie.     1918,  ii.  466. 
Newten.     1911,  i.  591  :   1918,  ii.  466. 
Tropenas-Tournier.     1914,  i.  656. 
Voisin.     1918,  ii.  466. 
Whiting.     1911,  i.  591;   1912,  ii.  551  ;    1913,  i.  605 
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Cupola,  Special  Types — 

Woodward.     1918,  ii.  406. 

Zecher.     1911,  i.  591. 
Cupola  Practice.     1911,  i.  591,  ii.  558 ;    1912,  i.  512,  ii.  538 ;    1913,  i.  604, 
ii.  595  ;   1914,  i.  657,  ii.  326  ;    1915,  i.  559,  ii.  868  ;   1916,  i.  338,  ii.  422  ; 
1918,  i.  500,  ii.  466  ;   1919,  i.  657,  ii.  490  ;   1921,  i.  411,  ii.  369. 

fuel  economy  in.     1919,  ii.  53  (Paper). 
Cuprodescloizite,  extraction  of  vanadium  from.    1912,  ii.  457  ;  1919,  ii.  463. 
Cutlery,  manufacture  of.     1921,  i.  448. 
Cutting.     See  also  Welding. 

acetylene,  of  gates  and  risers.     1911,  i.  597. 

blowpipe  for.     1911,  i.  638. 

of  cast  iron.     1920,  ii.  377  ;  1921,  i.  446. 

of  metals.     1915,  ii.  297  ;   1920,  i.  737  ;   1921,  i.  443. 

oxy-acetylene.     1914,  i.  697  ;   1921,  ii.  393. 

oxy-acetylene  and  oxy-hydrogen,  comparative  costs  of.     1917,  i.  388. 

oxy- hydrogen,  of  steel.     1916,  i.  368. 
Cutting-Gas  for  metals.     1920,  i.  737. 
Cuyuna,  iron  ore  range  of.     1911,  i.  519. 
Cyanide,  case-hardening  in.     1917,  ii.  421 ;   1921,  i.  435. 

manufacture  of,  from  coal-gas.     1915.  i.  516. 
Cyanogen,  recovery  of.     1917,  i.  315. 
Cylinder  Linings,  casting  of.     1917,  i.  354. 

Cylinders,  locomotive,  cast  iron  for.     1917,  i.  393,  ii.  425  ;   1921,  i.  451. 
Cyclone  Welding  Process.     1912,  i.  552. 
Cyprus,  magnesite  in.     1912,  ii.  469. 
Czecho-Slovakia — 

iron  industry  of.     1921,  i.  406. 

iron  ore  in.     1920,  ii.  309. 

steelworks  of.     1921,  ii.  379 

D 

Dalmatia,  coal  resources  of.     1921,  ii.  347. 
Damascene  Steel — 

history  of,  in  the  East.     1911,  ii.  554. 

structure  of.     1914,  i.  699;  1915,  i.  619;  1918,  i.  417  (Paper) ;  1921,  ii.  181 
(Paper). 
D'Angleur  Steelworks,  description  of.     1913,  ii.  457. 
Dartmoor.     See  also  United  Kingdom. 

wolfram  tin-mine  in.     1920,  i.  675. 
Daubine  and  Roy  System  of  dry-air  blast.     1911,  i.  28  (Paper) ;   1913,  i.  127. 
Davey  Paxman  Gas-Producer.     1912,  ii.  502. 
Davidsen  Process  for  manufacture  of  iron  and  steel.     1913,  i.  623. 
Davidson  Hetort  for  low-temperature  carbonisation.     1921,  ii.  352. 
Davies  PBOOB88  of  basic  steel  manufacture.     1919,  i.  661. 
Davjs-  Bournonville  Torcu  for  welding.     1917,  i.  388. 
Davis-Edison  Safety-Lamp.     1917,  i.  333. 
Davon  Micko-Telkscope.     1920,  i.  757. 
Day-Hellkk  Kktort  for  distillation  of  oil  bhale.     1921,  ii.  356. 
Decarih'kisation.     See  Heat-Treatment. 
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Decazeville  Ironworks,  history  of.     1916,  ii.  420. 

Defays-Lanser  Process,  of  multiple  casting.     1912,  ii.  564. 

Defects  in'  Materials.     1920,  ii.  385  ;    1921,  i.  459,  ii.  405.     See  also  under 

specific  headings. 
De  Fontaine  Gas-Producer.     1914,  i.  618. 
Deformation — 

crystalline.     1921,  ii.  412. 

due  to  quenching.     1914,  i.  694. 

energy  of,  in  impact  crushing  tests.     1915,  ii.  310. 

hot,  influence  of,  on  qualities  of  steel.     1918,  ii.  7  (Payer) ;   1919,  i.  685. 

plastic.     1914,  i.  703,  ii.  367. 

of  steel  castings.     1918,  ii.  468. 

surface,  of  steel  quenched  at  low  temperatures.     1915,  ii.  302. 

tenacity,  and  fracture  of  soft  steel  at  high  temperatures.     1913,  i.  219 
(Paper). 

torsional,  of  steel  bars.     1918,  i.  638. 
Deformation  Lines  in  manganese  steel.     1915,  i.  600. 
De  Lavaud  Process  for  casting  pipes.     1920,  i.  712. 
Del  Monte  Process  of  carbonisation  of  coal.     1914,  i.  604,  ii.  294. 
Delhi  Iron  Pillar.     1912,  i.  153. 

Dellwik- Fleischer  Gas-Producer.     1915,  ii.  250  ;   1917,  i.  328. 
Delta  Metal,  influence  of  temperature  on.     1920,  ii.  382. 
Demagnetisation — 

partial.     1921,  ii.  409. 

of  steels  on  heating.     1912,  ii.  599. 
Denain  Engineering  Works,  destruction  of.     1920,  ii.  362. 
Denbighshire,  coal  in.     1912,  ii.  479.     See  also  United  Kingdom. 
Dendritic  Steel.     1921,  i.  466. 

Denison-Korte  Briquetting  Machine.     1912,  ii.  541  ;   1913,  i.  609. 
Denmark,  specifications  for  wrought-iron  pipes.     1912,  ii.  381. 
Denseners,  use  of.     1920,  i.  712. 
Densities  of  metals.     1914,  ii.  383. 
Deoxidation — 

in  basic  Bessemer  process.     1921,  ii.  377. 

and  the  influence  of  lime  on  equilibrium  in  the  acid  open-hearth  furnace] 
1919,  i.  255  (Paper). 

influence  of,  on  nickel-chrome  steel.     1921,  i.  429. 
Deoxidisers — 

relative  value  of,  in  steel-making.     1916,  ii.  429  ;    1921,  i.  421  ;    C.S.M., 
1916,  vii.  102. 

use  of,  in  acid  open-hearth  process.     1917,  ii.  189,  197. 

use  of  ferro- manganese  for.     1919,  i.  662. 

use  of  hydrogen  for.     1920,  ii.  143  (Paper). 

use  of  phosphoric  pig  iron  for.     1918,  i.  511. 

use  of,  in  steel  foundry  practice.     1920,  i.  711. 

use  of  zirconium  for.     1921,  i.  412. 
Dephosphorisation  of  iron  and  steel.     1920,  ii.  358. 

Deposition  of  metal  in  arc  welding.     1921,  i.  443.     See  also  Electrolytic  Deposi- 
tion. 

Derbyshire,  coal  measures  of.     1912,  ii.  479  ;    1921,  i.  382.     See  also  United 
Kingdom. 
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Derihon  Hardness  Testing  Machine.     1914,  i.  706. 

Derihon  Works,  description  of.     1913,  ii.  462. 

Derrick  Gas-Producer.     1913,  ii.  560. 

Desiccation  of  Air  by  calcium  chloride.     1911,  i.  28  (Paper). 

Desulphurisation — 

in  the  converter.     1918,  ii.  472  ;    1919,  ii.  496. 

of  blast-furnace  gases.     1912,  ii.  524. 

constitution  of  the  sulphide  enclosures  in  iron  and  steel  and.     C.S.M.,  1912, 
iv.  28. 

in  electric  furnace.      1916,  i.  335. 

of  iron.     1913,  ii.  577  ;   1920,  ii.  358. 

in  the  mixer.     1917,  ii.  392  ;    1919,  ii.  485. 

of  molten  cast  iron.     1914,  i.  660. 
Desulphurising  Properties  of  blast-furnace  slag.     1913,  ii.  589. 
Detroit  Steel  Tubes  Co.,  rolling-mills  of.     1921,  i.  432. 
Deutz  Gas-Engine.     1915,  i.  416. 
Deutz  Gas-Producer.     1921,  ii.  358. 

Devon,  iron  ore  in.     1919,  ii.  458.     See  also  United  Kingdom. 
Dhar  Iron  Pillar.     1912,  i.  157,  188. 
Diamonds — 

in  blast-furnaces.     1911,  i.  585. 

formation  of.     1918,  ii.  505. 
Die-Blocks — 

composition  and  hardening  of.     1911,  i.  634  ;   1921,  i.  442,  ii.  391. 

heat-treatment  of.     1918,  ii.  485  ;    1921,  ii.  387. 

standardisation  of.     1920,  ii.  366. 
Die-Casting  Machines.     1911,  ii.  569. 
Die  Castings,  manufacture  of.     1913,  ii.  647  ;    1916,  ii.  424 ;    1918,  ii.  469  ; 

1919,  ii.  491  ;    1920,  ii.  352. 
Diehl  Process  for  recovery  of  sulphur  from  slag.     1921,  ii.  366. 
Dies — 

cast  iron,  manufacture  of.     1917,  i.  373.' 

hardening  of.     1911,  i.  634;  1921,  i.  442,  ii.  391. 

steel,  decarburisation  during  hardening  of.     1914,  i.  508  (Paper). 
Diescher  Process  of  tube  manufacture.     1911.  i.  639. 
Diesel  Engine.     1912,  i.  483,  ii.  167  ;   1913,  i.  567,  639  ;    1918,  ii.  458. 

DlFFERDANGE  STEELWORKS — 

desiccation  of  air  at.     191 1,  i.  28. 

visit  of  members  to.     1921,  ii.  324. 
Diffusion  of  metals.     1911,  i.  671. 
Dilation  of  steel.     1918,  i.  538. 
Dilatomktkr,  differential.     1918,  i.  539. 
Dinas  BRICKS.     Bee  Kefractory  Bricks. 
DIRECT  CASTINGS,  manufacture  of.      1911,  i.  595  ;    1920,  ii.  352. 

DlKKCT  ClMtKKNT 

compared   with  three-phase  current   for  driving  steelworks  plant.     1920, 

i.  237  {Paper). 
for  steed  melting.     1921.  i.  ll'A. 
Dikkct  Production  of  h:<>\  and  Steel.    1911,  ii.  216;  1912,  i.  636,  ii.  528 1 

1913,  i.  699,  600,  ii.  59J  ;   1914,  t.  37s  [Paper),  053,  ii.  312  ;   1916.  i.  337  I 

1921,  i.  409,  ii.  367. 
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Direct  Production  of  Iron  and  Steel — 

Basset  process.     1921.  i.  409,  ii.  368. 

Bourcoud  process.     1921,  ii.  367. 

in  Brazil.     1915,  i.  557. 

in  the  electric  furnace.     1911,  i.  626. 

Kvans-Stansiicld  process.     1913,  i.  600. 

Jones-Step  process.     1911,  i.  595  ;   1912,  i.  533,  ii.  529,  530  ;   1914,  ii.  279  ; 
1921,  ii.  368. 

Lcvoz  process.     1921,  ii.  3tiS. 

Moffat  process.     1921,  i.  -409,  410,  ii.  368. 

Simpson  &  Oviatt  process.     1912,  i.  536. 
Diseases — 

of  metals.     1915,  ii.  324. 

of  miners.     1912,  ii.  517  ;  1916,  ii.  414. 
Disintegration  of  metals  by  heating.     1914,  i.  741. 
Distillation — 

of  coal  under  pressure.     1918,  i.  483. 

of  coal-tar.     1915,  ii.  238  ;  1916,  ii.  402  ;  1918,  i.  485. 

fractional,  of  petroleum.     1914,  ii.  301  ;  1917,  ii.  375 ;  1920,  ii.  337  ;  1921, 
ii.  356. 

geological,  of  petroleum.     1920,  ii.  332. 

of  lignite.     1918,  i.  484. 

low  temperature,  of  coal.     1913,  i.  545  ;  1916,  i.  316,  ii.  401  ;  1917,  i.  314, 
ii.  370  ;  1918,  i.  484  ;   1920,  i.  698,  ii.  328. 

low  temperature,  in  gas-producers.     1920,  ii.  340. 

of  oil  shales.     1913,  ii.  554;   1918,  ii.  456;   1920,  ii.  337;   1921,  i.  393,  ii. 
356. 

of  wood.     See  Charcoal. 
Divining  Rod,  history  of.     1917,  ii.  345. 
Dodge  System  of  cold  storage.     1911,  ii.  537. 
Doherty  Gas  Calorimeter.     1911,  ii.  501  ;   1915,  i.  503. 
Dolomite — 

reinforced.     1917,  ii.  354. 

in  Italy.     1912,  i.  456. 

in  United  States.     1912,  ii.  468. 
Dominion  Iron  and  Steel  Corporation — 

construction  of  works  of.     1918,  i.  517. 

rolling-mills  of.     1920,  ii.  360. 
Dommeldange,  visit  of  members  to.     1921,  ii.  324. 
Dorman,  Long  &  Co.,  Ltd.,  steelworks  of.     1921,  i.  426. 
Dow-Metal,  use  of.     1920,  ii.  392. 
Dowson  and  Mason  Gas-Producer.     1915,  ii.  251. 
Draeger  Mine-Rescue  Apparatus.     1915,  i.  539. 
Draper  Coal  Washer.     1919,  ii.  482. 
Drawing.     See  also  Wire. 

cold,  of  steel.     1914,  ii.  347  ;   1919,  ii.  519. 

hot,  on  the  mandril.     1921,  ii.  191  (Paper). 

influence  of,  on  properties  of  shells.     1920,  i.  743. 

and  stamping  of  metals.     1914,  ii.  348  ;   1917,  i.  373  ;   1921,  ii.  38). 
Drawing-Office,  pattern-shop,  and  foundry,  relation  between.    1918,  i.  507. 
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Dressleb  Tunnel- Oven  for  heat-treatment.     1917,  ii.  421. 
Drill  Steel — 

action  of  wave  transmission  on.     1921,  i.  442. 

heat-treatment  of.     1921,  i.  442,  ii.  389. 

from  hollow  ingots.     1921,  ii.  389. 

standardisation  of.     1921,  i.  461. 

tests  of.  1913,  ii.  646  ;   1917,  i.  410. 
Drill  Test.     See  Tests. 
Drills — 

churn,  use  of,  in  ore  mining.     1911,  ii.  469. 

electric,  use  of,  in  tapping  blast-furnaces.     1914,  ii.  322. 

magnetic  analysis  of.     1921,  ii.  409. 

repair  of,  by  welding.     1921,  ii.  394. 

twist,  tests  with.     1918,  ii.  493. 

Vauclain.     1913,  i.  653. 
Droitaumont,  visit  of  members  to.     1921,  ii.  310. 
Drop-Forging  Practice:    1915,  i.  588,  ii.  296  ;   1916,  i.  362,  ii.  436  ;   1917,  i. 

373  ;    1918,  ii.  479  ;    1919,  ii.  505,  506. 
Drop-Forgings — 

as  a  substitute  for  castings.     1921,  ii.  380. 

welding  of.     1921,  ii.  393. 
Drop  Hammers,  for  forging.     1911,  i.  608  ;   1915,  i.  577. 
Drop  Test.     See  Tests. 
Drums — 

steel,  manufacture  of.     1913,  ii.  646  ;   1919,  ii.  513. 

welded,  tests  on.     1914,  ii.  371. 
Dry-Air  Blast.     See  Blast,  dry-air. 
Drying  of  raw  materials,  Hullard  plant.     1914,  ii.  315. 
Drying-Stoves.     1914,  ii.  332  ;   1915,  ii.  565  ;   1916,  i.  342. 
Duboscq  Colorimeter.     1914,  i.  745. 
Dudley  Memorial,  restoration  of.     1911,  ii.  555. 
Duff  Gas-Producer.     1914,  i.  616  ;   1915,  ii.  251. 
Dulait  Retort-Oven.     1913,  ii.33. 

Dumas'  Method  of  estimating  nitrogen  in  coal.     1915,  i.  635. 
Dunford  and  Elliott  Process  of  making  hollow  bars.     1914,  ii.  350. 
Dunnachie  Kiln  for  burning  bricks.     1917,  i.  298. 
Duplex  Gas-Engine.     1912,  ii.  167. 

Duplex  Process.  1912,  ii.  557;  1913,  ii.  617;  1914,  i.  673;  1915,  ii.  276; 
1917,  i.  362,  ii.  405  ;  1918,  i.  512  ;  1919,  i.  658  ;  1920,  i.  717,  ii.  356  ; 
1921,  i.  419. 

in  the  foundry.     1919,  ii.  491. 

metallurgy  of.     1919,  ii.  496. 

Duplkx  Elbotbio  Process.     1911,  i.  625;   1912,  ii.  557  ;   1913,  ii.  616  ;  1915, 

i.  568. 
Duplex  Open-Hkaktm  Furnaces.     1913,  i.  620. 

Duralumin,  composition  and  properties  of.     1912,  i.  590  ;   1920,  i.  755. 
Duranoo,  mineral  resources  of.     1921,  ii.  IVM). 
Durham,  iron  ore  in.     1919,  ii.  458.     See  also  United  Kingdom. 
DUBHtOK,  composition  and  properties  of.     1913,  i.  687;    1916,  ii.  464;    1920, 

i.  759,  ii.  395. 
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Dust.     See  also  Blast-Furnace  Flue-dust. 

determination  of,  in  producer-gas.     1921,  i.  396. 

incombustible,  as  a  means  for  preventing  explosions  in  collieries.     1913, 
ii.  571. 
Dutch  East  Indies — 

iron  ore  in.     1921,  i.  372. 

petroleum  in  the.     1911,  i.  554  ;   1921,  i.  391. 
D  wight-Lloyd — 

briquetting  process.     1914,  i.  586,  587. 

sintering  process.     1911,  ii.  491  ;    1912,  i.  451,  ii  465  ;    1913,11.522,523; 
1917,  ii.  28  ;    1918,  i.  474,  ii.  436. 


B 

"  Eagle  Theodolite."     1914,  i.  579. 

Eastern  Rolling-Mill  Co.,  plant  of.     1921,  ii.  381. 

Ebbw  Vale  Steel,  Iron  &  Coal  Co. — 

blast-furnace  plant  of.     1920,  ii.  347. 

coking  plant  of.     1920,  ii.  330. 

electrification  of  works  and  collieries  of.     1920,  ii.  11  {Paper). 
Ebelmen  Gas-Producer.     1911,  i.  559.  ' 

Economics.     1916,  i.  403,  ii.  470  ;   1917,  i.  425,  ii.  470  ;   1918,  i.  558,  ii.  509  ; 
1919,  i.  702,  ii.  543.     See  also  Fuel  Economy. 

of  blast-furnace  practice.     1913,  i.  590. 

of  coal  mining.     1911,  i.  576;  1912,  i.  491  ;    1913,  i.  577,  ii.  573  ;    1914, 
i.  634 ;    1915,  i.  540,  ii.  254  ;   1920,  ii.  342. 

of  the  foundry.     1913,  i.  617  ;  1914,  ii.  335  ;   1915,  i.  567  ;    1916,  i.  344; 
1917,  i.  360;   1920,  i.  711. 

of  iron  ore  distribution.     1920,  ii.  313. 

of  iron  ore  mining.     1911,  i.  530;   1912,  i.  446,  ii.  463  ;   1913,  i.  522  ;   1914, 
i.  582,  ii.  227  ;   1915,  i.  494  ;   1920,  ii.  350  ;   1921,  ii.  338. 

of  open-hearth  and  Bessemer  processes.     1915,  i.  570. 

of  petroleum  industry.     1912,  ii.  500  ;  1913,  i.  559  ;    1914,  ii.  302  ;  1915, 
i.  526,  ii.  245  ;   1916,  ii.  470  ;  1920,  ii.  339. 

of  steelworks  practice.     1912,  ii.  562  ;   1920,  i.  723. 

of  workshop  practice.     1913,  ii.  636. 
Ecuador,  petroleum  in.     1919,  ii.  479. 
Eggertz  Method  for  determination  of  carbon.     1912,  ii.  618  ;    1917,  ii.  463  ; 

C.S.M.,  1917,  viii.  1. 
Egler  Ports  for  open-hearth  furnace.    .1921,  ii.  374. 
Egypt.     See  also  Africa. 

coal  in.     1920,  ii.  325. 

early  manufacture  of  iron  in.     1912,  i.  158. 

petroleum  in.     1912,  ii.  496  ;   1920,  i.  700. 
Ekman  Gas-Producer.     1911,  i.  559. 
Ekenberg  Peat  Process.     1918,  i.  486. 
Elastic  Hysteresis  of  steel.     1913,  i.  663  ;  1914,  ii.  366. 
Elastic  Indentation  of  steel  balls  under  pressure.     1918,  i.  537. 
Elastic  Limit — 

of  alloys.     1913,  ii.  653. 

definition  of.     1912,  i.  566  ;    1915,  ii.  300  ;    1916,  ii.  7,  448. 
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Elastic  Limit — 

determination  of.     1921,  ii.  402. 

intercrystalline  cement,  and  surface  tension  effects  in  metals.     1916,  i.  155 
(Paper). 

of  open-hearth  steel.     1917,  i.  401. 

relation  of  hardness  to.     1911,  i.  G51. 

of  structural  material,  influence  of  perforations  on.     1913,  ii.  652. 
Elastic  Limit  Recorder.     1921,  i.  451. 
Elastic  Properties — 

effect  of  cold  working.     C.S.M.,  1918,  ix.  125. 

effect  of  overstrain  on.     1921,  ii.  401. 

of  metals.     1915,  i.  600  ;   1916,  i.  373  ;    1920,  ii.  382  ;   1921,  i.  457. 
Elasticity — 

of  carbon  steels.     1918,  i.  538. 

of  cast  iron.     1915,  ii.  300. 

ehanges  in,  due  to  quenching.     1921,  ii.  402. 

modulus  of,  and  thermal  expansion  of  metals.     1912,  i.  567. 

of  nickel  steels.     1919,  ii.  532  ;    1921,  i.  457. 

of  solid  bodies.     1921,  ii.  402. 
Elba.     See  also  Italy. 

ancient  methods  of  smelting  iron  ore  in.     1911,  ii.  241. 

iron  ore  in.     1911,  ii.  413  {Paper)  ;    1912,  ii.  447. 

ore-loading  equipment  at.     1911,  ii.  486. 
Electric  Conductivity — 

of  alloy  metals.     1914,  ii.  378. 

of  carbon  steel.      1918,  i.  549. 

of  nickel  steel.     1918,  ii.  504. 

of  steels.     1912,  ii.  381  ;    1917,  i.  418  ;    1918,  i.  549,  ii.  504. 
Electric  Conductors,  iron  and  steel.     1916,  ii.  459  ;    1917,  i.  409. 
Electric  Disintegration  of  metals.     1912,  ii.  382. 
Electric  Driving — 

of  blowing-engines.     1920,  ii.  361. 

of  rolling-mills.     1911,  i.  609,  ii.  574  ;    1912,  i.  526  ;   1913,  i.  78  (Paper) ; 
1914  i.  683,  ii.  345 ;    1915,  i.  578,  ii.  290  ;    1916,  ii.  437  ;    1917,  i.  375,  ii. 
417  ;  1918,  i.  521,  ii.  480  ;    1919,  i.  670,  ii.  502  ;    1920,  i.  237  (Paper),  ii. 
367;  1921,  i.  432,  ii.  380. 
Electric  Furnaces — 

automatic  control  of.     1918,  ii.  474. 

combination  of,  with  Bessemer  converter.     1913,  ii.  617. 

combination  of,  with  cupola.      1920,  i.  710. 

combination  of,  with  Lancashire  hearth.     1915,  i.  557. 

combination  of,  with  open-hearth  furnaces  and  converters.     1913,  11.  344, 
616  j    1915,  ii.  280. 

commercial  testing  of.     1920,  i.  719. 

consumption  of  electric  energy  in.     1912,  i.  538. 

costs  of  production  in.      1912,  i.  84;    1913,   ii.  35(1:    1914,  ii.  340;    1920, 
i.  710;    1921,  ii.  370. 

design  and  construction  of.     1912,  i.  538,  ii.  502  j   1920,  i.  719. 

desulphurisation  in.     1916,  i.  335. 

developmenl  of.     1916,  ii.  -1.32. 

dired  currenl  to..     1921,  i.  123. 
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Electric  Furnaces — 

direct  process  of  steel-making  in.     1911,  i.  626. 

electric  conditions  in.     1916,  ii.  432  ;    1918,  i.  514. 

electrodynamic  forces  in.     1921,  i.  423. 

equipment  of.     1920,  i.  720. 

future  of,  in  the  steel  industry.     1913,  ii.  310. 

heat  balance  of.     1916,  i.  335. 

heat  losses  in.     1912,  i.  454;   1916,  i.  347  ;    1921,  i.  424. 

hunting  phenomena  in.     1921,  i.  424. 

improvements  in,  and  their  application  in  the  manufacture  of  steel.  >  1912 

i.  51  (Paper). 
induction,  reactions  in.     1913,  ii.  317. 
laboratory.     1914,  i.  741. 
linings  for.     1921,  i.  378,  424. 

manufacture  of  cast  iron  from  pyrites  cinders  in.     1921,  ii.  371. 
manufacture  of  cement  from  slag  in.     1921,  ii.  367. 
manufacture  of  ferro-alloys  in.     1911,  ii.  231  ;    1915,  i.  573  ;   1916,  ii.  430  ; 

1920,  i.  708,  ii.  359  ;   1921,  i.  405;  C.S.M.,  1912,  iv.  108. 
manufacture  of  ferro-chrome  in.     1914,  i.  650,  ii.  341. 
manufacture  of  ferro-manganese  in.     1918,  i.  514  ;    1919,  ii.  488. 
manufacture  of  ferro-silicon  in.     1912,  ii.  561  ;   1915,  i.  574. 
manufacture  of  high-speed  steel  in.     1917,  i.  361  ;   1920,  i.  718. 
manufacture  of  malleable  iron  in.     1919,  ii.  495  ;  1920,  i.  710. 
manufacture  of  manganese  steel  castings  in.     1920,  ii.  354. 
manufacture  of  molybdenum  steel  in.     1911,  ii.  592. 
manufacture  of  pig  iron  in.     See  Electric  Smelting, 
manufacture  of  silico-manganese  in.     1919,  ii.  488. 
manufacture  of  steel  in.     191 1,  i.  621,  ii.  215,  590  ;  1912,  i.  51  (Paper),  538, 

ii.  560  ;    1913,  i.  625,  ii.  296  (Paper),  310,  621  ;    1914,  i.  678   ii.  340  ; 

1915,  i.  572,  ii.  280;  1916,  i.  347;  1917,  ii.  406;  1918,  i.  505,  513,  ii.  474  ; 

1919,  i.  665,  ii.  498  ;   1920,  i.  717,  ii.  354,  359  ;   1921,  i.  422,  423  ;  C.S.M., 

1914,  vi.  68. 
manufacture  of  synthetic  cast  iron  in.     See  Cast  Iron,  synthetic, 
manufacture  of  tool  steel  in.     1918,  i.  514  ;   1921,  ii.  377. 
melting  of  ferro-manganese  in.     1912,  i.  540. 
pinch  phenomenon  in.     1911,  ii.  588  ;    1913,  ii.  622. 
power  requirements  of.     1912,  ii.  562  ;    1920,  i.  718. 
reactions  in.     1913,  ii.  317. 
refractories  for.     1921,  i.  378. 
regulation  of.     1920,  i.  721  ;    1921,  i.  424. 
removal  of  phosphorus  in.     1913,  i.  628. 
relation  of,  to  central  power  stations.     1919,  i.  665. 
statistics  of.     See  Statistics, 
use  of  in  foundry  practice.     1911,  ii.  564  ;    1913,  i.  610,  ii.  603  ;    1914,  i. 

661,  ii.  327  ;    1915,  i.  563,  ii.  269  ;    1916,  i.  340,  ii.  423  ;    1917,  i.  358  ; 

1918,  i.  505  ;   1920,  i.  710  ;    1921,  i.  412,  ii.  370. 
Electric  Furnaces,  Special  Types  of.     191 1,  i.  621,  ii.  587,  593  ;  1912,  i,  542, 

ii.  562  ;   1913,  ii.  342,  619  ;   1914,  i.  679,  ii.  341  ;    1915,  ii.  269,  283,  288  ; 

1918,  ii.  474;    1919,  i.  663,  ii.  498  ;    1920,  ii.  359  ;    1921,  i.  425,  ii.  378. 
Ajax-Wyatt.     1921,  i.  425. 
Anderson.     1913,  ii.  621. 
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Electbic  Furnaces,  Special  Types  of — 
Appel.     1913,  ii.  612. 
Arc.     1912,  i.  51. 

Booth-Hall.     1918,  i.  515  ;    1919,  i.  658,  664  ;    1921,  i.  426. 
Chaplet  Neo-Metallurgie.     1911,  i.  625  ;   1913,  ii.  621. 
Colby.     1913,  ii.  621. 
Crafts.     1914,  i.  680. 

Electro-Metals.     1913,  i.  627  ;    1914,  ii.  324  ;   1920,  i.  719. 
Ferranti.     1911,  ii.  587. 

Frick.     1911,  i.  588,  621,  ii.  589  ;    1912,  i.  542  ;   1913,  i.  629,  ii.  296,  302. 
Girod.     1911,  ii.  227,  582,  591  ;    1912,  i.  542,  ii.  562;    1913,  i.  610,  629, 

ii.  301,  626  ;    1914,  ii.  341  ;    1916,  ii.  431  ;    1917,  ii.  407  ;    1918,  i.  515 ; 

1921,  i.  426. 
Gran-Annular.     1914,  i.  741. 
Greaves-Etchells.     1917,  i.  365,  ii.  412  ;   1918,  i.  505  ;   1920,  i.  719  ;   1921, 

i.  426. 
Greene.     1913,  ii.  621  ;   1919,  ii.  498. 

Gronwall.     1912,  i.  507,  541  ;   1913,  i.  629  ;   1916,  ii.  431 ;   1917,  i.  358. 
Gronwall-Dixon.     1916,  ii.  431  ;   1917,  i.  358,  ii.  412  ;   1918,  i.  515  ;   1921, 

i.  426. 
Harden.     1913,  ii.  621. 
Helberger.     1912,  i.  542. 

Helfenstein.     1913,  i.  594,  629  ;    1914,  i.  647,  ii.  323. 
Hering.     1911,  ii.  588  ;   1912,  i.  89,  ii.  562  ;   1913,  ii.  621  ;    1920,  i.  719. 
Heroult.     1911,  i.  589,  622,  ii.  591  ;   1912,  i.  507,  541,  542,  ii.  559,  562  ; 

1913,  i.  626,  629,  ii.  603  ;    1914,  ii.  328,  341  ;   1915,  i.  563,  ii.  269  ;    1917, 
i.  358,  ii.  411  ;    1919,  i.  664  ;    1920,  i.  719  ;   1921,  i.  426. 

Hiorth.     1911,  i.  622,  ii.  588  ;    1912,  i.  542  ;    1913,  i.  629. 

Induction.     1912,  i.  51. 

Keller.     1911,  i.  623  ;    1912,  i.  507  ;   1913,  i.  629. 

Kjellin.     1911,  i.  624,  ii.  227,  553,  589  ;    1912,  i.  538,  542,  ii.  562  ;    1913, 

i.  629,  ii.  298. 
Louvrier-Louis.     1914,  i.  653. 

Ludlum.     1917,  ii.  412  ;    1918,  i.  515  ;    1921,  i.  426. 
Moffat-Irving.     1914,  i.  654. 
Moore  ' '  Lectromelt. "     1 92 1 ,  i.  425. 
Nathusius.     1911,  ii.  592  ;    1912,  i.  59  {Paper),  542,  ii.  562  ;    1913,  ii.  621  ; 

1914,  i.  680;    1917,  ii.  412  ;    1921,  ii.  378. 
Nau.     1913,  ii.  621. 

New  Kirk.     1921,  i.  426. 

Paragon.  1911,  i.  623  ;  1912,  i.  542. 

Beid.  1913,  ii.  621. 

Rennerfclt.  1913,  ii.  620  ;  1914,  i.  680,  ii.  216,  324  ;  1915,  i.  574  ;  1916, 

ii.  431;  1917,  ii.  407,  412  ;  1919,  ii.  498;  1920,  i.  719  ;  1921,  i.  426. 
Roohling-Rodenhauser.  1911,  i.  (523,  624,  627,  ii.  589,  564;  1912,  i.  542, 

ii.  662;  1913,  i.  628,  629. 
Ruthenberg.  1911,  i.  624. 
Schmelz.  1915,  i.  574. 
Snyder.  1916,  ii.  431  ;  1921,  i.  426. 
Soderberg.  1911,1.622,623;  1912,1.92;  1913,  ii.  021. 
StMtano.  191 1,  ii.  217,  592  ;  1912,  i.  507,  542,  ii.  5(>2  ;  1913,  i.  62!),  630; 

1914,  i.  680,  ii.  32  8,  341  ;  1920,  i.  719. 
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Electric  Furnaces,  Special  Types  of — 

IStobie.     1913,  ii.  021  ;    1915,  i.  572  ;    1918,  i.  514,  516. 
Vacuum.     1916,  i.  347;   1919,  ii.  512. 
Vom  Baur.     1919,  ii.  49S  ;   1921,  i.  426. 
Webb.     1918,  ii.  474  ;    1921,  i.  426. 
Weeks.     1921,  i.  426. 
Wile.     1915,  ii.  2S3  ;   1916,  i.  347,  ii.  431. 
Electric  Heat-Treatment  Furnaces.     See  Heat-Treatment  Furnaces. 
Electric  Motors,  rating  of.     1919,  ii.  502. 

Electric  Properties.     See  also  Thermo-electric  properties,  and  under  specific 
heads — 
influence  of  annealing  on.     1918,  ii.  485. 
influence  of  decarburisation  on.     1920,  i.  752. 
Electric  Refining.     See  Electric  Furnaces,  manufacture  of  steel  in. 
Electric  Resistance — 

apparatus  for  measurement  of,   at   high   temperatures.      C.S.M.,    1916, 

Ivii.  195. 
determination  of  cementite  by  measurement  of.     1919,  ii.  533. 
influence  of  changes  in  carbide  concentration  on.     1920,  i.  752. 
influence  of  elements  on,  of  iron.      1920,  i.  627  (Paper). 
influence  of  heat-treatment  on,  of  chromium  steels.     1920,  i.  447  (Paper). 
influence  of  rolling  and  welding  on.     1921,  ii.  409. 
of  iron  at  varying  temperatures.     1915,  i.  601. 
of  iron-nickel  alloys.     1914,  ii.  377  ;  1921,  ii.  370. 
measurement  of  stresses  by  means  of  variation  in.     1911,  ii.  632. 
of  nickel  steels.     1921,  i.  463. 

rate  of  change  in,  at  different  temperatures.     1918,  ii.  421  (Paper). 
of  refractory  materials.     1915,  i.  500. 
of  special  steels.     1912,  ii.  382. 

of  steel  rails.     1912,  ii.  600  ;   1914,  i.  381,  ii.  374  ;   1916,  ii.  458  j  1920,  i. 
760. 
Electric  Smelting — 

of  iron  ore.     1911,  i.  587,  ii.  548  ;   1912,  i.  507,  ii.  530  ;   1913,  i.  590,  ii.  584; 
1914,  i.  647,  ii.  323  ;    1915,  i.  554,  ii.  264  ;   1916,  i.  334;  1917,  ii.  393  ; 
1918,  i.  495,  ii.  462  ;   1919,  i.  647,  ii.  488  ;   1920,  ii.  344 ;   1921,  i.  405, 
ii.  365. 
of  iron  ore,  coke  as  a  reducing  agent  in.     1916,  ii.  420. 
of  manganese  ores.     1920,  ii.  345. 

of  manganese  and  chromium  ores  in  California.     1917,  i.  342. 
of  titaniferous  ore.     1911,  ii.  552. 
Electric  Steel.     1920,  ii.  115  (Paper). 
determination  of  heat  in.     1921,  i.  423. 
high-speed,  casting  of.     1913,  ii.  629. 
Electric  Steel  and  Forge  Co.,  steel  plant  of.     1921,  i.  427. 
Electric  Steelworks.     1911,  ii.  593  ;    1914,  ii.  341. 
Electric  Telpherage.     1914,  ii.  111. 
Electric  Transmission — 

iron  wire  for.     1918,  i.  548. 
steel  conductors  for.     1917,  i.  409. 
Electric  Welding.     See  Welding. 


78  SUBJECT   INDEX. 

Electricity.     See  also  Electric  Driving. 

coal  and  gas,  comparative  cost  of  power  and  heating  by.     1918,  i.  481. 

use  of,  at  blast-furnaces.     1921,  i.  402. 

use  of,  at  Ebbw  Vale  works  and  collieries.     1920,  ii.  11  (Paper). 

use  of,  in  foundries.     1915,  ii.  273  ;   1917,  ii.  3C2. 

use  of,  in  mines.     1911,  i.  565,  ii.  527  ;   1912,  i.  485,  ii.  509;  1913,  i.  569; 

1914,  ii.  276  ;    1917,  ii.  383. 
use  of,  in  metallurgical  industry  of  Italy.     1911,  ii.  215  (Paper). 
use  of,  in  petroleum  fields.     1913,  i.  558. 
use  of,  in  steelworks.     1913,  i.  637. 
Electro-Bessemer  Furnace.     1920,  i.  719. 

Electrodes.     1911,  i.  626,  ii.  590  ;   1913,  ii.  622  ;   1918,  i.  516  ;   1919,  i.  667  ; 
ii.  498;    1920,  ii.  361. 
Brooke  economiser  for.     1921,  i.  424. 
consumption  of,  in  electric  furnaces.     1921,  ii.  378. 
covered,  electric  welding  with.     1919,  i.  678. 
heat-losses  through.     1920,  ii.  361  ;    1921,  i.  424. 
manufacture  of.     1912,  ii.  561  ;    1913,  i.  629  ;    1920,  i.  720 
radiographic  examination  of.     1920,  i.  720. 
regulation  of.     1918,  i.  516  ;   1920,  i.  721,  ii.  360. 
Soderberg.     1920,  ii.  346  ;    1921,  i.  424,  425. 
tests  of.     1915,  ii.  340. 
Electrolysis — 

formation  of  alloys  by.     1915,  i.  623. 
of  rails.     1920,  i.  760. 
Electrolytes — 

action  of,  on  iron.     1911,  i.  125  (Paper). 
action  of,  on  metals  under  stress.     1912,  ii.  371. 
Electrolytic  Analysis.    See  Analysis. 
Electrolytic  Corrosion.     See  Corrosion. 
Electrolytic  Deposition — 

of  alloys  of  nickel  and  iron.     1914,  i.  729  ;  1918,  ii.  505. 
Cowper-Coles  process.     1913,  ii.  679. 
Fischer  process.     1920,  ii.  393. 

ofiron.     1911,  i.  671;  1913,  ii.  679  ;  1914,  ii.  66  (Paper),  383  ;  1915,  i.  623  ; 
1916,  ii.  463  ;    1917,  ii.  456  ;    1918,  i.  547,  ii.  505 ;    1920,  i.  321  (Paper), 
738,  ii.  392;   1921,  i.  470,  ii.  419. 
repairing  steel  parts  by.     1919,  ii.  534. 
Electrolytic  Iron — 

annealing  of.     1921,  i.  442. 

crystallising  properties  of.     1913,  ii.  119  (Paper). 
defects  in.     1920,  i.  321  (Paper). 
hardening  of.     1921,  ii.  401. 
magnetic  properties  of.     1921,  ii.  408. 
melting  of,  in  a  vacuum.     1917,  i.  403. 
microstructurc  of.     1915,  i.  621. 
properties  of.     1921,  i.  470. 

pure,  magnetic  and  mechanical  properties  of.     1915,  i.  616. 
.     pure,  read  ion  between,  and  pure  carbon-monoxide,  below  tho  Al  invorsion. 
1918,  ii.  139  {Paper). 
"  slip-lines  "  and  twinning  in.     1921,  i.  355  (I'aper). 
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Electro  M  v\<;anese,  properties  of.     1914,  i.  733. 
Electro -M  etalluroy — 

of  aluminium.      1916,  i.  390. 

of  the  less  common  metals.     1910,  ii.  -430. 

progress  in.      1914,  ii.  384. 
Electro-Metals  Furnace.    1913,  i.  027  ;   1914,  ii.  324  ;  1920,  i.  719. 
Electro-plating — 

brittleness  produced  in  steel  springs  by.      1917,  ii.  402. 

with  cadmium.     1921,  ii.  410. 

with  cobalt.     1915,  ii.  327  ;    1910,  i.  300;   1921,  i.  449. 
Electrostatic  Preci citation — 

bibliography  of.     1920,  i.  707  ;   1921,  i.  404. 

Cottrell  process.     1915,  ii.  261;   1918,  i.  492;   1919,  i.  052,  ii.  480;    1920, 
i.  707;    1921,  i.  404,405. 

of  flue-dust,     1919,  i.  051  ;    1920,  i.  707  ;   1921,  i.  404,  ii.  304. 

Lodge  process.     1920,  i.  708,  ii.  05  {Paper)  ;    1921,  i.  404. 

of  tar  from  coal-gas.     1915,  i.  517. 
"  Eliamte."     1914,  ii.  385  ;    1920,  i.  759,  ii.  395. 
Elliott-Gas.     1921,  ii.  358. 
Eloy  Regenerative  Coke-Oven.     1913,  ii.  540. 
Elsner  Process  of  air  desiccation.     1911,  i.  30. 
Emery  Steel  Castings  Co.,  foundry  of.     1921,  i.  413. 
Emery  Testing  Machine.     1913,  ii.  050. 

Empire  Iron  and  Steel  Co.,  blast-furnace  plant  of.     1921,  ii.  301. 
Enamelled  Utensils,  acid  resistance  of.     1921,  ii.  415. 
Enamelling.     See  also  Corrosion  (Prevention). 

of  iron  and  steel.     1912,  ii.  581  ;   1913,  i.  053,  ii.  094  ;   1915,  i.  594  ;   1919, 
i.  081  ;   1920,  i.  738,  ii.  378  ;   1921,  i.  448. 
Enamelling  Furnaces.     1915,  i.  583,  ii.  299  ;   1921,  i.  449. 
Enamels,  preparation  of.     1921,  ii.  416. 
Endurance  Tests.     See  Tests. 
Engines.     See  also  Gas-Engines,  Winding  Engines  and  Rolling-Mill  Engines. 

internal  combustion.     1912,  i.  483,  ii.  167  ;  1913,  i.  567,  569  ;   1915,  i.  529  ; 
1917,  ii.  443;   1918,  ii.  458. 

uniflow,  for  generation  of  power.     1918,  i.  522. 
Engineering  Industry,  conditions  in.     1916,  ii.  473. 
Engineering  Materials — 

standardisation  of.     1917,  ii.  440. 

stress  distributions  in.     1915,  ii.  313. 
England.     See  United  Kingdom. 

Epicassit  Process  for  protecting  steel  surfaces.     1917,  i.  419. 
Erichsen  Sheet  Testing  Machine.     1917,  i.  402,  ii.  438. 
Erie  Forge  &  Steel  Co.,  plant  of.     1921,  ii.  378. 
Erikson  Magnetic  Separator.     1911,  i.  530. 
Erosion  of  guns.     1917,  i.  390  ;    1918,  i.  533  ;    1919,  i.  688 ;    1920,  ii.  392  ; 

1921,  i.  464,  ii.  401. 
Erosion  Tests  of  rifle  barrels.     1919,  ii.  532. 
Esch,  visit  of  members  to.     1921,  ii.  323. 
Etching — 

colour  of  steels.     1911,  ii.  034. 
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Etching — 

deep,  of  steel.     1921,  i.  465. 

defects  in  rails  revealed  by.     1920,  ii.  385. 

names  on  steel.     1916,  ii.  446. 

stress  lines  revealed  by.     1921,  ii.  410. 
Etching  Effects,  eupric,  produced  by  phosphorus  and  oxygen.     1921,  i.  271 

(Paper). 
Etching  Reagents.     1914,  i.  515  (Paper),  ii.  381 ;   1915,  i.  620  ;   1917,  ii.  446 ; 

1918,  ii.  483;   1919,  i.  690;   1920,  ii.  391  ;  1921,  i.  464,  ii.  410. 
Europe — 

coking  practice  in.     1921,  i.  387. 

iron  ore  in.     1920,  ii.  314  ;   1921,  ii.  337. 

steel  industry  of,  after  the  war.     1916,  ii.  472. 
Evans'  Sand-Blast  Cleaning  Machine.     1914,  i.  667. 
Evans-Stansfield  Process  of  making  tool  steel  from  titaniferous  magnetite. 

1913,  i.  600. 
Exhausters,  tests  on.     1918,  ii.  463. 
Expansion.     See  also  under  specific  headings — 

linear,  of  metals.     1913,  ii.  650. 

thermal,  of  metals.     1912,  i.  567. 
Explosions — 

of  air  mixtures.     1921,  ii.  357. 

in  blast-furnaces.     1913,  i.  585  ;   1914,  i.  643. 

in  collieries.     See  Collieries. 

in  cupolas.     1913,  ii.  596. 

ferro-silicon.     1912,  i.  591. 

with  pulverised  fuel.     1921,  ii.  346. 
Explosives.     See  also  Collieries  and  Iron  Ore  Mines. 

testing  of.     1912,  ii.  385. 

use  of  coal-tar  products  in  manufacture  of.     1915,  ii.  238. 

EXTENSOMETER — 

calibrating.     1912,  ii.  419. 
Okhuizen.     1917,  ii.  146. 
wire  testing.     1920,  i.  746. 
Eyebolts,  mechanical  qualities  required  in.     1921,  i.  462. 

F 

Failures  of  material  in  service.     1915,  ii.  312.     See  also  under  specific  headings. 

Fairburn,  Macpherson,  visit  to  works  of.     1912,  ii.  415. 

Fairlie  Welding  Plant.     1913,  i.  650. 

Farnham  Gas-Producer.     1911,  ii.  520. 

Fahnley  Iron  Works,  visit  to.     1912,  ii.  413. 

Fatigue.     See  also  under  specific  heading*. 

crystallisation  through.      1913,  ii.  302  (Paper). 

industrial     1919,  ii.  544. 

influenoe  of  cold-working  on.     1919,  i.  686,  ii.  519. 

influence  of  heat-treatment  on.     1921,  ii.  300. 

law  of,  as  applied  to  crank-shaft  failures.     1915,  ii.  307. 

of  metals.     1914,  ii.  306  ;    1920,  ii.  381  ;    1921,  i.  450,  ii.  308,  405. 

of  welded  joints.      1912,  i.  563. 
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Fatigue  Tksts.     Set    Tests. 
Fauvell  System  of  drilling.     1911,  ii.  515. 
PAWCBTT  BrIQUBTTING   PROCESS.      1911,  ii.  •190. 
Feed- Water,  removal  of  gases  from.     1921,  i,  -421. 
Feld  U  as- Washer.     1912,  ii.  524  ;    1913,  ii.  580. 
Fkld  Pboobss  of  ammonia  recovery.     1913,  ii.  49. 
Ferguson  Rivet  Furnace.     1911,  ii.  59G. 
Ferranti  Electric  Furnace.     1911,  ii.  587. 
Ferric  Iron  Solutions,  reduction  of.     1916,  i.  399. 
Ferric  Oxide — 

hvdrated,  chemical  properties  of.     1919,  ii.  536. 

magnetic  properties  of.     1913,  ii.  678  ;    1914,  ii.  378. 
Ferric  Salts,  rate  of  solution  of  metals  in.     1917,  i.  422. 
Ferrite — 

crystalline  growth  of,  below  its  thermal  critical  range.     1912,  ii.  382. 

definition  of.     1912,  ii.  377. 
Ferrite  Crystallisation  in  iron.     1921,  i.  429. 
Ferrite  Grains,  growth  of,  due  to  heating.     1911,  i.  635. 
Ferrite  Lines,  inclusions  in  steel  and.     1918,  i.  287  (Paper). 
Ferro-  Alloy's — 

analysis  of.     See  Analysis. 

electro-metallurgy  of.     1920,  ii.  360. 

manufacture  of.     1915,  ii.  282  ;   1918,  ii.  476  ;   1919,  i.  667  ;   1920,  i.  708  ; 
1921,  i.  371,  405,  406. 

manufacture  of,  in  the  electric  furnace.     1911,  ii.  231,  238 ;    1915,  i.    573  ; 
1916,  ii.  430;  1920,  i.  708,  ii.  359  ;  1921,  i.  405;  C.S.M.,  1912,  iv.  108. 

manufacture  of,  by  thermite  reactions.     1911,  ii.  630  ;  1914,  ii.  341. 

occluded  gases  in.     1918,  i.  518. 

pre-melting  of.     1916,  ii.  431  ;    1917,  i.  363. 

use  of,  in  foundry  work.     1917,  ii.  397. 
Ferro-Cerium,  manufacture  of.     1919,  i.  668  ;  1920,  ii.  353. 
Ferro -Chromium — 

manufacture  of.     1915,  ii.  281  ;   1918,  ii.  476. 

manufacture  of,  in  the  electric  furnace.     1914,  i.  650,  ii.  341. 

manufacture  of,  by  thermit  process.     1914,  ii.  341. 

uses,  properties  and  composition  of.     1914,  i.  731,  733. 
Ferro-Maonetic  Mixtures,  behaviour  of.     1914,  i.  407  (Paper). 
Ferro-Manganese — 

manufacture  of.     1915,  i.  547  ;    1918,  i.  494,  ii.  476  ;    1919,  i.  650  ;    1920, 
ii.  344;   1921,  i.  371. 

manufacture  of,  in  blast-furnace.     1919,  ii.  488. 

manufacture  of,  in  electric  furnace.     1918,  i.  514  ;    1919,  ii.  488. 

melting  of,  in  the  electric  furnace.     1912,  i.  540. 

supply  of,  for  the  iron  and  steel  industry.     1917,  ii.  470. 

use  of,  in  steel  processes.     1911,  ii.  586  ;   1914,  ii.  213  (Paper),  338  ;   1916, 
ii.  471  ;   1918,  ii.  432,  472  ;    1919,  i.  662. 
Ferro-Molybdenum,  manufacture  of.     1918,  ii.  476. 
Ferro-Xickel,  carbon  free,  preparation  of.     1920,  ii.  360. 
Ferronite — 

definition  of.     1912,  ii.  378. 

/ 
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Fekronite — 

relation  of,  to  inartensite.     1912,  ii.  267. 
Ferro-Phosphorus — 

manufacture  of,  in  the  blast-furnace.     1915,  ii.  263. 
Ferro-Silicon — 

influence  of  silicon  on.     1921,  i.  451. 

manufacture  of.     1911,  ii.  231. 

manufacture  of,  in  the  electric  furnace.     1912,  ii.  561  ;    1915,  i.  574. 

poisonous  gases  from.     1917,  i.  416. 

properties,  explosive  nature  and  uses  of.     1912,  i.  591  ;  1914,  i.  733,  ii.  385 ; 
1915,  i.  571  ;   1920,  i.  739. 

transport  of.     1913,  ii.  696. 
Ferro-Titanium — 

addition  of  aluminium  in.     1911,  ii.  659. 

Borcher's  process  for  production  of.     1921,  i.  405. 

properties  and  uses  of.     1911,  ii.  625;   1916,  ii.  471  ;   1920,  ii.  358. 

Rossi  process  for  manufacture  of.     1921,  i.  405. 
Ferro-Tungsten,  manufacture  of.     1917,  ii.  348  ;   1918,  ii.  476. 
Ferro-Uranium,  manufacture  of.     1917,  ii.  452  ;   1918,  ii.  476. 
Ferro-  Vanadium — 

composition  and  properties  of.     1914,  i.  578. 

manufacture  of.     1915,  ii.  282  ;    1918,  ii.  476  ;    1920,  i.  708. 
Ferro-Zincing,  Cowper-Coles  process.     1912,  ii.  579 
Ferro-Zirconium,  properties  and  uses  of.     1919,  i.  697. 
Ferrous  Sulphide,  as  a  microscopic  constituent,  definition  of.      1912,  ii. 

380. 
Fery  Pyrometer.     1918,  ii.  447. 

Fescol  Process  for  repairing  machinery.     1921,  ii.  395. 
"  Fibrox  "  Silicon  Oxycarbide,  preparation  of.     1915,  ii.  228. 
File  Industry,  reform  in.     1918,  ii.  509. 
Files,  manufacture  of.     1919,  i.  345  {Paper). 
Filing,  mechanics  of.     1914,  i.  700. 

Finland,  iron  ore  in.     1916,  i.  288  ;   1919,  i.  619,  ii.  460  ;   1920,  ii.  309. 
In;  harms,  corrosion  of.     1920,  ii.  393. 

Fire-Boxes,  locomotive,  use  of  mild  steel  for.     1918,  ii.  495. 
Firebricks.     See  Refractory  Bricks. 
Fireclay  Mixtures  for  high  temperatures.     1920,  i.  682. 
Fireclays — 

constituents  of.      1919,  i.  626. 

geology  of.     1912,  ii.  467  ;   1920,  i.  676. 

influence  of  chemical  composition  on.     1917,  i.  293. 

influence  of  heat  on.     191 1,  ii.  495. 

Portland  oemenl  as  ;i  substitute  for.     1913,  i.  529. 

properties  of .     1912,  i.  455;    1913,  i.  628,  ii.  625 ;    1914,  ii.  280;    1916, 

ii.  391  ;    1917,  i.  293,  300,  ii.  353  ;    1921,  i.  377,  ii.  340. 
temperature  measurements  in  preparation  of.     1917,  i.  293. 
Fiboheb  Process  of  eleotro-deposition.     1920,  ii.  393. 
Fish-Bolts,  (jests  on.    1917,  i.*4(>2. 

Fish-Platbs,  specifications  for.     1919,  ii.  526;    1921,  ii.  407. 
Fisk  Blast  APPARATUS.     1920,  i.  717. 
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Flasks — 

gas,  specifications  for.     1912,  ii.  593. 

steel,  rupture  of.     1920,  i.  744. 
Fleischer  Gas-Producer.     1915,  ii.  241). 
Fletchkr  Fu  knack.  Urate.     1919,  ii.  501. 
Flbuss  .Mine  Rescue  apparatus.     1915,  i.  539. 
Floors,  iron  plate.     1916,  i.  359. 
Florida,  titanium,  zircon,  and  monazite  in.     1918,  ii.  43(3.     See  also  United 

States. 
Flottmann  Coal-Cutter.     1912,  ii.  510. 
Flow — 

cold,  of  steel.     1913,  i.  93  (Paper). 

hot,  of  steel.     1920,  i.  720. 

of  metals  under  stress.     1914,  ii.  300. 

plastic,  of  ductile  material.     1913,  i.  002. 
Flue-Dust.     See  Blast-Furnace  Flue-Dust. 
Flue -Gas,  determination  of  density  of.     1917,  i.  424. 
Fluorine  Process  of  steel-making.     1915,  i.  571. 
Fluorspar — 

action  of,  on  open-hearth  slags.     1915,  i.  571. 

influence  of,  on  phosphates  of  basic  slag.     C.S.M.,  1920,  x.  1. 

sources  of  supply.     1916,  ii.  432  ;   1917,  i.  303,  ii.  405. 

use  of.     1915,  i.  554  ;   1920,  i.  717  ;   1921,  i.  421. 
Fly -Wheels — 

moulding  of.     1921,  ii.  371. 

for  rolling-mill  engines.     1917,  i.  370  ;    1918,  i.  522. 
Fohr-Kleinschmidt  Briquetting  Process.     1915,  i.  541. 
Fontainebleau,  visit  of  members  to.     1921,  ii.  305. 
Ford  Motor  Co. — 

blast-furnace  plant  of.     1920,  i.  707. 

foundry  of.     1921,  ii.  372. 
Ford -Williams  Method  for  determination  of  manganese.     1911,  ii.  058. 
Forest  of  Dean.     See  also  United  Kingdom. 

coal  in.     1917,  ii.  304  ;   1918,  ii.  450. 

geology  of.     1917,  ii.  303. 

iron  ores  of.     1917,  ii.  355  ;   1919,  ii.  459. 
Forges — 

reheating  furnaces  for.     1911,  ii.  574  ;   1920,  i.  720. 

hardening  steel  in.     1915,  i.  583. 

for  heating  tool-steel.     1915,  ii.  293. 

oil-fired.     1911,  i.  007. 

portable.     1912,  ii.  508. 
Forging — 

cone  formation  during.     1919,  ii.  500. 

under  hydraulic  presses,  recording  apparatus  for.     1920,  ii.  223  (Paper). 

influence  of,  on  steel.     1914,  i.  089  ;    1919,  i.  073. 
Forging  Presses.     1911,  i.  008,  ii.  573  ;    1912,  i.  520,  ii.  508  ;    1913.  i.  037  ; 
1914,  i..  083,  ii.  345  ;    1915,  i.  477,  ii.  287  ;   1916,  ii.  437  ;   1919,  ii.  507; 
1920,  i.  720. 
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Forging  and  Rolling -Mill  Peactice.  1911,  i.  607,  ii.  573  ;  1912,  i.  526, 
ii.  568  ;  1913,  i.  637,  ii.  630  ;  1914,  i.  683,  ii.  345  ;  1915,  i.  577,  ii.  287  ; 
1916,  i.  353,  ii.  436;  1917,  i.  373,  ii.  415  ;  1918,  i.  519,  ii.  479  ;  1919,  i.  670, 
ii.  501  ;  1920,  i.  726,  ii.  366  ;  1921,  i.  431,  ii.  380. 

FOEGINGS — 

alloy  steels  for.     1921,  i.  431. 
cleaning  of.     1917,  ii.  416  ;   1918,  i.  519. 
defective.     1919,  ii.  506. 
dimensions  of  ingots  for.     1921,  ii.  379. 

drop.     1915,  i.  588,  ii.  296;    1916,  i.  362,  ii.  436;    1917,  i.  373;    1918, 
ii.  479;    1919,  ii.  505,  506  ;   1920,  ii.  363  ;    1921,  ii.  380,  393. 

heat-treatment  of.     1917,  i.  381  ;    1918,  i.  527;   1919,  ii.  506,  511  ;    1920, 

i.  731  ;    1921,  ii.  390. 
manganese-aluminium,  manufacture  and  properties  of.     1917,  i.  383. 
manufacture  of.     1912,  i.  551  ;    1913,  i.  648. 
nickel- chrome.     1919,  ii.  231  (Paper). 
standardisation  of.     1919,  ii.  507. 
welding  of.     1921,  ii.  393. 
Foeks,  production  of.     1921,  i.  448. 
Foemosa,  petroleum  in.     1914,  ii.  298. 
Foesgeen  Magnetic  Sepaeatoe.     1911,  i.  530. 
Founding,  history  of.     1914,  i.  669. 
Foundeies.     See  also  Cupola  Practice. 

accidents  in.     1912,  i.  525  ;   1913,  ii.  596  ;  1914,  i.  668  ;    1919,  i.  660. 
equipment  of.     1911,  i.  597,  ii.  562  ;    1912,  i.  514,  ii.  550  ;    1913,  i.  615, 
ii.  609  ;    1914,  i.  666,  ii.  333  ;    1915,  i.  566,  ii.  274  ;    1918,  i.  504  ;    1920, 
i.  713,  ii.  354  ;   1921,  i.  417,  ii.  372. 
fires  in.     1917,  i.  359. 
Foundey  Coke,  manufacture  and  properties  of.     1911,  i.  593,  ii.  560  ;    1912, 
ii.  540;   1913,  i.  607;    1914,  ii.  327;    1917,  i.  348;    1921,  i.  388,  ii. 
350. 
Foundey  Core  Boxes.     1919,  ii.  493. 
Foundey  Coee  Ovens,  electric.     1921,  i.  415. 

Foundey  Coees.     1911,  i.  603,  ii.  566;    1912,  i.  519,  ii.  545;    1913,  i.  613, 
ii.  607  ;    1914,  ii.  329  ;    1915,  i.  565,  ii.  270  ;   1916,  i.  342  ;    1918,  i.  507  ; 
1921,  i.  415,  ii.  371. 
binders  for.     1911,  i.  601,  ii.  566  ;    1915,  ii.  270  ;    1920,  i.  712. 
Foundey  Facings.     1917,  ii.  398  ;   1918,  i.  507. 
Foundey  Ieon — 

composition  and  uses  of.      191 1,  ii.  561  ;    1913,  i.  597,  ii.  597  ;    1914,  i.  658, 

ii.  327  ;    1917,  i.  350  ;    1919,  ii.  483  ;   1921,  i.  1 1  2,  ii.  369. 
influence  of  manganese  and  silicon  on.      1911,  ii.  561. 
Mayan.    1913,  i.  696,  608. 
smelting  of.     1915,  i.  546  ;    1921,  i.  402. 
specifications  for.     1913,  i.  595. 
J\h:ni>ky  Mint.  BBS.      1911,  i.  593  ;    1912,  i.  513,  ii.  510  ;    1913,  i.  607  ;    1915, 

ii.  269. 
FOUNDRY  PATTBBN8 AND Moi  LDHTO.     1911, i.  599, ii.  564  ;  1912,  i.  518,  ii.  544  ; 
1913,  i.  011,  ii.  605  :    1914,  i.  664,  ii.  32!)  ;    1915,  i.  564,  ii.  269  ;    1916, 
i.  311  :    1917,  i.  351.  ii.  398  ;    1918,  i.  507  ;    1919,  i.  659,  ii.  492  ;    1920, 
i.  712,  n.  .554;    1921,  i.  415,  ii.  371. 
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Foundry  Peactice.  1911,  i.  591,  ii.  558;  1912,  i.  512,  ii.  538,  547;  1913, 
i.  604.  ii.  594  ;  1914,  i.  666,  ii.  32C  ;  1915,  i.  558,  ii.  268  ;  1916,  i.  338, 
ii.  422;  1917,  i.  347.  354.  ii.  396;  1918.  i.  500,  ii.  466;  1919,  i.  657, 
ii.  490  ;   1920,  ii.  352  ;    1921,  i.  411,  ii.  369. 

•'  burning-on  *'  in.      1912,  i.  522. 

chemistry  in.     1911,  i.  593  ;    1914,  i.  656. 

continuous  melting  in.     1918,  ii.  422. 

costs  of.  1911,  i.  606,  ii.  572;  1912,  i.  525,  ii.  552  ;  1913,  ii.  609  ;  1914, 
i.  669  ;    1916.  i.  343  ;    1918,  i.  509. 

economics  of.     1913,  i.  617  ;    1914,  ii.  335  ;    1915,  i.  567  ;    1916,  i.  344  ; 

1917,  i.  360:   1920,  i.  711. 
laboratories  in.     1911,  i.  606  ;    1917,  ii.  401. 

recovery  of  iron  from  waste  in.     1912,  i.  513  ;    1915,  i.  5(56. 

I       relation  between  production  and  costs  in.     1916,  i.  343. 
standardisation  of.     1919,  i.  657. 
temperature  of  waste  gases  in.     1918,  i.  501. 
use  of  blast-furnace  gas  in.     1913,  ii.  600. 
use  of  compressed  air  in.     1913,  i.  609  ;    1914,  ii.  333  ;    1917,  ii.  402. 
use  of  converters  in.     191 1,  ii.  563  ;   1912,  i.  517,  576,  ii.  543  ;   1913,  i.  609, 
ii.  599,  600;    1915,  i.  562  ;    1916,  i.  340  ;    1919,  ii.  490  ;    1920,  i.  711. 
use  of  deoxidisers  in.     1920,  i.  711. 
use  of  duplex  process  in.     1919,  ii.  491. 
use  of  electric  furnaces  in.     191 1,  ii.  564  ;  1913,  i.  610,  ii.  603  ;   1914,  i.  661, 
ii.  327  ;  1915,  i.  563,  ii.  269  ;    1916,  i.  340,  ii.  423  ;    1917,  i.  358  ;    1918, 
i.  505  ;   1920,  i.  710  ;    1921,  i.  412,  ii.  370. 
use  of  electricity  in.     1915,  ii.  273  ;  1917,  ii.  362. 
use  of  ferro-alloys  in.     1917,  ii.  397, 

use  of  ferro-cerium  in.     1919,  i.  668  ;   1920,  i.  740,  ii.  353. 
use  of  grinding  wheels  in.     1918,  i.  508. 

use  of  labour-saving  appliances  in.     1916,  ii.  427  ;    1921,  i.  417. 
use  of  lifting  magnets  in.     1914,  ii.  334. 

use  of  metallography  in.     191 1,  i.  606,  ii.  571 ;  1912,  i.  524  ;  1917,  ii.  400  ; 

1918,  i.  554. 

use  of  oil  fuel  in.     191 1,  ii.  560  ;   1913,  i.  611,  ii.  600  ;   1914,  i.  660  ;   1915, 

ii.  269;   1916,  i.  339;  1917,  i.  326 ;   1918,  i.  500  ;   1921,  i.  411. 
use  of  open-hearth  furnaces  in.     1911,  ii.  563  ;   1912,  i.  515,  ii.  543  ;  1913, 

i.  610,  611  ;    1914,  i.  661  ;    1915,  i.  561  ;    1918,  i.  500. 
use  of  phase-diagram  in.     1912,  ii.  549  ;    1913,  i.  614. 
use  of  physical  and  chemical  tests  in.     1919,  ii.  491. 
use  of  portable  furnaces  in.     1911,  i.  591  ;    1912,  ii.  542.  ^ 
use  of  pulverised  coal  in.     1920,  i.  689. 
use  of  pyrometers  in.     1921,  i.  412. 
use  of  reinforced  concrete  in.     1914,  i.  667. 
use  of  safety  appliances  in.     1915,  ii.  274. 
use  of  scrap-iron  briquettes  in.     1912,  ii.  541. 
use  of  transport  appliances  in.     1914,  i.  666. 
FoundrySand.     1911, i.  600,  ii.  567;  1912,  i.  521,  ii.  545  ;  1913,  i.  613,  ii.  607  ; 

1914,  ii.  330  ;    1915,  i.  563,  ii.  270  ;    1918,  i.  506,  ii.  444  ;    1919,  ii.  491  ; 

1921,  i.  415,  ii.  371. 
handling  equipment  for.     1920,  i.  713. 
heat  conductivity  of.     1917,  ii.  397. 
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Foundry  Sand — 

preparation  of.     1914,  i.  662  ;   1915,  i.  564  ;   1917,  i.  350  ;   1919,  i.  659. 

use  of,  for  open-hearth  furnaces.     1918,  ii.  443. 
Foundrymen,  education  of.     1913,  i.  617. 
Fountains  Abbey,  excursion  to.     1912,  ii.  393. 
Fowler,  John  &  Co.,  Ltd.,  visit  to  works  of.     1912,  ii.  298. 
Fowler-Medley  Gas-Washer.     1913,  i.  586. 
Fractures — 

in  boiler  tubes.     1921,  i.  459. 

defective,  in  tensile  test-pieces  from  gun  parts.     1919,  ii.  203  {Paper). 

deformation,  and  tenacity  of  soft  steel  at  high  temperatures.  1913,  i.  219 
{Paper). 

fibrous,  in  steel.     1921,  ii.  401. 

flakey.     1920,  ii.  372  ;   1921,  i.  459. 

intercrystalline,  of  iron  and  steel.  1920,  ii.  23  {Paper) ;  C.S.M.,  1912, 
iv.  80. 

intercrystalline,  of  metals.     1920,  i.  742. 

investigation  of.     1912,  i.  379  {Paper). 

microscopic  examination  of.     1913,  ii.  385  {Paper). 
France — 

bauxite  in.     1917,  ii.  354. 

blast-furnaces  in.     1913,  i.  589  ;    1917,  i.  344  ;    1920,  ii.  348. 

Briey  iron  mines  damaged  during  German  occupation.    1921,  ii.  59  {Paper). 

coal  in.  1911,  i.  543  ;  1912,  i.  463,  ii.  480  ;  1913,  ii.  537  ;  1914,  ii.  288  ; 
1915,  i.  507  ;  1916,  i.  310,  ii.  397  ;  1918,  ii.  451  ;  1920,  ii.  324  ;  1921, 
i.  383. 

devastated  coal-fields  in.     1920,  ii.  324. 

economics  of  steel  manufacture  in.     1920,  i.  723. 

foundries  in.     1912,  ii.  550. 

iron  ore  in.     1911,  i.  514;   1912,1431;    1913,  i.  507,  ii.  496  ;    1914,  ii.  131 
{Paper);   1915,  i.  480;   1916,  ii.  374  ;   1917,  ii.  339  ;   1919,  i.  618,  ii.  459 
1920,  i.  669,  ii.  307  ;   1921,  i.  372,  ii.  15  {Paper),  335. 

iron  and  steel  industry,  during  the  war.     1916,  ii.  472  ;    1917,  ii.  470 
1919,  i.  702,  ii.  543  ;   1921,  i.  406. 

iron  and  steel  works  in.     1912,  i.  535,  537,  ii.  634  ;    1915,  i.  643,  ii.  263 
1918,  ii.  465  ;    1920,  ii.  362  ;    1921,  ii.  379. 

manufacture  of  refractory  materials  in.     1919,  i.  628. 

metallurgical  industries  of,  their  destruction  and  reconstruction.  1921, 
i.  408,  ii.  73  {Paper). 

oil  shale  industry  in.     1919,  ii.  477. 

petroleum  in.     1920,  i.  700,  ii.  333  ;    1921,  i.  391. 

pipe  foundries  in.     1914,  ii.  334. 

rolling-mills  in.     1911,  i.  613  ;    1920,  ii.  368  ;    1921,  ii.  381. 

statistics  of.    See  Statistics. 

steel  specifications  in.     1916,  ii.  451  ;    1920,  ii.  385  ;    1921,  ii.  407. 

tungsten  ores  in.     1916,  ii.  381. 
FbAJTCOIS  SYSTEM  of  cementation  in  shaft-sinking.      1917,  i.  331. 
Franki  PlLBS  for  blast-furnace  foundations.     1913,  ii.  273. 
Fremont  PlTNOH  TEST,      1913,  ii.  212. 
Fkkmon ;t  Spbing  Prdsbubb  Tup.     1913,  ii.  210. 
French  Indo-Cjiina,  coal  in.      1920,  i.  693. 
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Frtck  Electric  Furnace.     1911,  i.  588,  G21,  ii.  589 ;    1912,  i.  542  ;    1913, 

i.  629,  ii.  296,  302. 
Fricktal,  iron  ore  in  the.     1921,  ii.  337. 

Friedrich  Open-Hearth  Furnace.     191 1,  ii.  582  ;  1913,  ii.  614  ;  1914,  i.  675. 
Frodingham  Iron'  and  Steel  Co.,  Ltd.,  visit  to  works  of.     1912,  ii.  420.  - 
Froth-Flotation  for  coal  washing.     1921,  i.  398,  ii.  359. 
Fryer  Process  of  air  desiccation.     1911,  i.  34. 
Fuel.     See  also  under  specific  headings. 
analysis  of.     See  Analysis. 

calorific  value  of.     1911,  i.  536,  ii.  501  ;   1912,  i.  458,  ii.  472  ;   1913,  i.  532, 
ii.  531  ;   1914,  i.  591,  ii.  284  ;   1915,  i.  503,  ii.  229  ;    1916,  i.  305,  ii.  393  ; 
1917,  i.  305,  ii.  361 ;   1918,  i.  479,  ii.  447  ;  1919,  i.  (535,  ii.  467  ;    1920, 
i.  685,  ii.  320,  323  ;   1921,  i.  380,  ii.  344. 
for  central  heating.     1921,  i.  382. 
classification  of.     1911,  i.  539. 
colloidal.     1919,  i.  636. 
composition  of.     1916,  i.  318. 
consumption  of,  effect  of  variations  in  heat  supplied  to  the  blast-furnace. 

1920,  ii.  91  (Papa). 
consumption  of,  in  manufacture  of  iron  and  steel.     1920,  i.  689. 
control  of,  in  metallurgical  furnaces.     1919,  ii.  61  (Paper). 
economy.     1914,  i.  596,  672  ;   1915,  ii.  279  ;   1916,  ii.  394,  414,  470  ;   1917, 

ii.  362  ;   1918,  ii.  449  ;   1919,  i.  637,  ii.  472  ;    1921,  i.  380,  ii.  344. 
economy  in  blast-furnaces.     1918,  i.  127  (Paper). 
economy  in  cupola  practice.     1919,  ii.  53  (Paper). 
economy  in  the  German  iron  and  steel  industry  of  the  occupied  territory. 

1919,  ii.  77  (Paper). 

economy  in  the  manufacture  of  iron  and  steel.     1919,  ii.  11  (Report). 

efficiencj7  of  the  cupola.     1913,  i.  607. 

heat  value  of.     1911,  i.  539,  ii.  504  ;   1912,  i.  459. 

influence  of  temperature  on  valuation  of.     1913,  ii.  535. 

liquid.     1911,  i.  552,  ii.  513  ;    1912,  i.  472,  ii.  493  ;    1913,  i..  550,  ii.  550  ; 

1914,  i.  609,  ii.  295  ;  1915,  i.  518,  ii.  242  ;  1916,  ii.  403  ;  1917,  i.  319, 
ii.  372  ;  1918,  ii.  454  ;  1919,  ii.  476  ;  1920,  i.  699,  ii.  331  ;  1921,  i.  391, 
ii.  354.     See  also  Oil  Fuel. 

low-grade,  utilisation  of.     1911,  i.  540,  ii.  504  ;   1912,  i.  460  ;   1913,  i.  534  ; 

1915,  i.  505  ;    1916,  i.  306  ;    1917,  ii.  362  ;    1918,  i.  480  ;    1919,  ii.  471  ; 

1920,  ii.  323. 

occurrence  and  properties  of.     1911,  i.  536,  ii.  501  ;    1912,  i.  458,  ii.  472  ; 

1913,  ii.  531  ;    1914,  i.  591,  ii.  284  ;    1915,  i.  503,  ii.  229  ;    1916,  i.  305  ; 

1917,  i.  305,  ii.  359  ;   1919,  i.  635. 
pulverised.     See  Coal,  pulverised. 

purchase  of,  by  analysis.     1912,  ii.  476  ;   1913,  ii.  535  ;  1914,  i.  595,  ii.  286. 
purchase  of,  on  a  heat  unit  basis.     1913,  i.  534. 
purchase  of,  by  specification.     1915,  i.  505  ;   1921,  i.  382. 
research.     1918,  i.  479. 

Research  Laboratory  at  Greenwich.     1920,  i.  689. 
selection  of.     1911,  i.  539  ;   1920,  ii.  321. 
smokeless.     1918,  ii.  448  ;    1921,  ii.  353. 
tests  of.     1914,  i.  593,  ii.  286  ;   1915,  i.  504. 
utilisation  of  waste  material  as.     1913,  ii.  536. 
Fullagar,  S.  S.,  electrically  welded.     1920,  ii.  377. 
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Furnace  Doors — 

mechanical  operation  of.     1918,  ii.  474. 

screens  for.     1916,  i.  34G. 
Furnace  Grate,  rolling  bar.     1919,  ii.  501. 
Furnace  Linings — 

basic,  use  of  tar  in.     1914,  ii.  283. 

for  converters.     1914,  ii.  327  ;    1919,  ii.  466. 

for  cupolas.     1914,  i.  657,  ii.  326;   1919,  ii.  466. 

for  electric  furnaces.     1921,  i.  378,  424. 

reinforced.     1917,  ii.  404. 

repair  of.     1915,  ii.  283  ;    1919,  ii.  466. 

use  of  chrome  ore  for.      1916,  i.  304. 

use  of  high-temperature  cement  for.     1916,  ii.  392. 

use  of  mica  schist  for.     1919,  ii.  466. 
Furnace  Walls,  heat  conduction  through.     1918,  ii.  445. 
Furnaces.     See  also  under  specific  types. 

air  valve  for.     1917,  i.  365. 

Arsem  vacuum.     1912,  ii.  621. 

combination,  for  steel  manufacture.     1914,  i.  673. 

comparative  efficiency  of.     1915,  ii.  231. 

design  of.     1921,  i.  431. 

electric  vacuum  muffle.     1919,  ii.  512. 

flow  of  gases  in.     1912,  ii.  524  ;   1913,  i.  624 ;  1917,  ii.  392  ;   1921,  ii.  350. 

forge,  application  of  gas  fuel  to.     1921,  i.  397. 

fuel  control  in.     1919,  ii.  61  (Paper). 

gas-heated,  for  melting  metals.     1916,  ii.  423  ;    1917,  ii.  413. 

heat  insulation  of.     1914,  i.  670. 

heat  losses  in.     1921,  i.  421,  ii.  343. 

high  heat-efficiency.     1919,  ii.  497. 

hydrostatic  laws  applied  to  design  of.     1921,  i.  431. 

laboratory.     1912,  ii.  616;    1916,  i.  358,  ii.  467;    1917,  ii.  466;    1918, 

i.  557. 
Monometer  gas-fired.     1915,  ii.  293. 
muffle,  August.      1913,  ii.  638. 

muffle,  Vaughan- Hughes.     1913,  i.  645  ;    1915,  i.  580. 
oil-fired.     1916,  i.  319,  ii.  405  ;    1917,  i.  379  ;    1920,  i.  701,  726,  ii.  338. 

See  also  Oil  Fuel, 
reverberatory,  design  of.     1915,  ii.  287. 
rivet-heating.     1911,  i.  607,  ii.  596. 
rotating,  for  rolling-mills.     191 1,  i.  607. 

I.  heal  balance  of.    C.S.M.,  1916,  vii.  100. 
for  testing  refractories.     1917.  i.  304  ;   1919,  ii.  466  ;    1920,  ii.  316, 
utilisation  of. waste  heat  of.     1912,  ii.  625;    1917,  ii.  415;    1918,  i.  501. 
Further  Treatment  of  iron  and  steel.     1911,  L.  628,  ii.  594;    1912,  i.  544, 

ii.  573  ;  1913.  i.  642,  ii.  637  :    1914,  L  689,  ii.  352  ;   1915,  i.  583,  ii.  293; 

1916,  i.  357,  ii.   141;   1917,  i.  378,  ii.  421  ;  1918,  i.  r,L>.'{,  ii.  481  ;   1919,  i. 

673,  ii.  505  ;    1920,  i.  730,  ii.  371  ;    1921,  i.   !3.r>?  ii.  384. 

G 

Galb<  <>  Ri    i  Prooi  in<:  Process.    1921,  ii.  41*;. 
Galvanised  Coatings,  ts  ling  of.     1915,  ii.  327;  1920,  ii.  395. 
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Galvanised  Iron — 

analysis  of.     See  Analysis. 

stripping  of.     1917,  ii.  430. 

structure  of.     1912,  ii.  606. 
GALVANISED  PlPSS,  manufacture  of.     1913,  i.  654. 
Galvanised  Roofing,  life  of.     1917,  ii.  430. 
Galvanised  Sheets — 

coating  tests  on.      1915.  ii.  327. 

corrosion  tests  of.     1919,  ii.  534. 

manufacture  of.     1913,  ii.  648  :    1919,  ii.  502. 
Galvanised  Tubes,  corrosion  tests  on.     1912,  ii.  611. 
Galvanised  Wire,  determination  of  method  of  coating.     1913,  ii.  647. 
Galvanising  of  Iron  and  Steel.     1911,  i.  640,  ii.  606;    1912,  i.  597,  ii. 
57!),  580  ;   1913,  ii.  648;   1914,  i.  700;  1915,  i.  566;   1916,  i.  366;  1917, 
ii.  429  ;    1918,  ii.  507  ,    1919,  ii.  502  ;   1920,  i.  738  ;   1921,  i.  449. 
Oamm  Oil-Burner.     1913,  i.  558. 
Gas[es].     See  also  under  specific  headings. 

absorption  of,  by  charcoal.     1911,  i.  548. 

analysis  of.     See  Analysis. 

case-hardening  with.     1921,  i.  435. 

cementation  by,  under  pressure.     1917,  i.  129  (Paper). 

coal  and  electricity,  comparative  cost  of  power  and  heating  by.  1918, 
i.  481. 

combustible,  composition  of.     1921,  ii.  364. 

combustion  of.     1913,  ii.  534  ;    1921,  ii.  357. 

density  determination  in.     1917,  ii.  469. 

diffusion  of,  in  metals.     1912,  ii.  605. 

Elliott.     1921,  ii.  358. 

escaping  from  carburisers.     1912,  ii.  382. 

evolution  of,  from  heated  steel.     1911,  ii.  594  ;    1912,  ii.  236  (Paper). 

flow  of,  in  furnaces.  1912,  ii.  524  ;  1913,  i.  624  ;  1917,  ii.  392  ;  1921,  ii. 
350. 

heat-transfer  of,  between  containing  flue.     1918,  i.  491. 

hot,  reduction  of  iron  by.     1914,  ii.  320. 

illuminating,  heating  value  of.     1920,  i.  685. 

influences  of,  upon  the  critical  ranges  of  the  iron-carbon  alloys.  C.S.M., 
1911,  iii.  236. 

influence  of,  on  iron.     1919,  ii.  534. 

influence  of,  in  molten  steel.     1917,  i.  372  ;    1921,  i.  421. 

measurement  of,  in  steel.     1915,  i.  619  ;    1919,  ii.  472  ;   1920,  i.  720. 

in  mines.     1911,  i.  571,  ii.  532;    1912,  i.  488,  ii.  514;   1913,  i.  574,  ii.  570 
1914,  i.  631,  ii.  311  ;   1915,  i.  537  ;   1916,  i.  326  ;   1917,  i.  334,  ii.  385. 

occluded  in  alloy  steels.     1916,  ii.  454 ;   1918,  i.  518  ;  C.S.M.,  1916,  vii.  41. 

occluded  in  steel.  1915,  i.  619  ;  1916,  i.  385  ;  1917,  i.  372  ;  1919,  i.  689, 
ii.  472  ;  1920,  i.  720  ;  1921,  i.  421,  463,  ii.  375  ;  C.S.M.,  1911,  iii.  249  : 
1914,  vi.  216. 

from  oil-wells.     1919,  i.  643. 

in  pig  iron.     1921,  i.  403. 

recovery  of  benzol  from.     1917,  i.  316. 

removal  of,  from  feed  water.     1921,  i.  469. 

specific  heat  of.     1912,  ii.  629  ;    1919,  ii.  471. 

specifications  for  steel  flasks  for.     1912,  ii.  593 
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Gas[es] — 

in  steel.     1911,  i.  67;   1912,  ii.  34  ;   1914,  ii.  305  ;   1916,  ii.  433,  454  ;   1920, 
ii.  363. 

town,  use  of,  as  furnace  fuel.     1917,  ii.  381. 

transmission  of.     1914,  i.  621. 

use  of,  under  boilers.     1917,  i.  307. 

use  of,  in  combination  with  coal  for  firing.     1917,  ii.  362. 

use  of,  for  crucible  furnaces.     1917,  ii.  402  ;    1918,  i.  510. 

use  of,  for  cutting  metals.     1920,  i.  737. 

use  of,  in  forge  furnaces.     1921,  i.  397. 

use  of,  for  metallurgical  furnaces.     1917,  i.  329,  ii.  413  ;   1919,  ii.  470. 

versus  fuel  oil.     1914,  ii.  305. 

waste,  regeneration  of.     1912,  ii.  506. 

waste,  temperature  of,  in  the  foundry.  1918,  i.  501. 
Gas,  Artificial.  1911,  i.  559,  ii.  520  ;  1912,  i.  479,  ii.  501  ;  1913,  i.  561,  ii. 
558  ;  1914,  i.  616,  ii.  303  ;  1915,  i.  527,  ii.  248  ;  1916,  i.  322,  ii.  408  ; 
1917,  i.  328,  ii.  378  ;  1918,  i.  485;  1919,  i.  644,  ii.  479  ;  1920,  i.  702, 
ii.  339  ;  1921,  i.  394,  ii.  357.  See  also  Producer-Gas. 
Gas-Engines.  1911,  i.  562,  ii.  524  ;  1912,  i.  483,  ii.  506  ;  1913,  i.  567,  ii.  562  ; 
1914,  i.  620,  ii.  306  ;    1917,  i.  330  ;    1920,  ii.  340  ;    1921,  i.  397.  ii.  358. 

blast-furnace,  design  of.     1915,  i.  409  (Paper). 

blast-furnace,  volume  regulator  for.     1918,  i.  490. 

castings  for.     1921,  i.  414. 

coke-oven.     1913,  i.  568  ;    1915,  ii.  252. 

construction  of.     1912,  ii.  157  {Paper)  ;    1913,  i.  468 

development  and  use  of.     1920,  i.  703. 

efficiency  of.     1915,  ii.  252. 

in  iron-  and  steelworks.     1913,  ii.  563. 

large,  wear  and  tear  of.     1919,  i.  645. 

versus  steam-turbines.     1917,  ii.  382. 
Gas- Engines,  Special  Types — 

Allis-Chalmers.     1912,  i.  483,  ii.  507. 

Amet-Ensign.      1 9 1 1 ,  ii.  523. 

Beau  de  Rochas-Otto.      1915,  i.  413. 

Bellamy.     1912,  ii.  507. 

Bruce-Macbeth.     1912,  i.  483. 

(  orrington.     1912,  i.  483. 

Deutz.     1915,  i.  416. 

Duplex.     1912,  ii.  167. 

lllmer.     1913,  ii.  562. 

Occhelh;iuser.     1912,  ii.  180. 

Remington.     1912,  i.  483. 

•Schneider.      1921,  ii.  358. 

Westinghouse.     1912,  i.  483. 
Gas-Mai  ns,  electrolytic  corrosion  of.     1910,  i.  305. 

Gas,  Natural.  1911,  i.  668,  ii.  619  j  1912,  i.  478,  ii,  600;  1913,  i.  560,  ii.  556  ; 
1914,  i.  615,  ii.  303  ;  1915,  i.  526,  ii.  247  ;  1916,  i.  321,  ii.  407  ;  1917, 
i.  327,  ii.  377  ;  1918,  ii.  458  ;  1919,  i.  fill  ;  1920,  ii.  330  ;  1921.  i.  304, 
ii.  357. 

measurement  of.     1913,  i.  561  ;   1916,  ii.  408. 
product*  from.      1913,  i.  501  ;    1914,  ii.  303. 
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Ct.vs,  Natural — 

recovery  of  gasoline  from.     1914,  i.  749,  ii.  303  ;    1916,  i.  321,  ii.  407  ; 
1918,' ii.  458:   1920,  ii.  339. 

recovery  of 'helium  front     1919,  ii.  479;   1920,  ii.  330  ;   1921,  i.  394,  ii.  357. 

recovery  of  petrol  from.     1920,  ii.  330  ;    1921,  i.  394. 

transport  and  storage  of.     1912,  i.  478,  ii.  501  ;   1913,  i.  501  ;   1915,  ii.  248. 

utilisation  of.     1912,  i.  478  ;    1913,  ii.  55S. 

viscosity  and  specific  heat  of.     1917,  i.  327. 
s,  X  LTUBAL,  Geographical  Distribution — 

Canada.     1911,  i.  558:    1913,  ii.  557  ;    1915,  ii.  247  ;    1917,  i.  327,  ii.  377  ; 
1918,  ii.  458. 

( termany.     1911,  i.  558  ;  1913,  ii.  550. 

Hungary.     1911,  ii.  520  ;   1912,  i.  478,  ii.  500,  557  ;    1914,  i.  615. 

India.     1920,  i.  702. 

Italy.     1912,  ii.  500. 

Russia.     1913,  i.  500. 

United  Kingdom.     1919,  i.  044. 

United  States.     1911,  i.  559,  ii.  519  ;    1912,  i.  478,  ii.  501  ;    1913,  i.  561; 
ii.  557;    1914,  i.  615,  ii.  303  ;    1915,  i.  526  ;    1916,  ii.  470;    1917,  i.  327  ; 
1918,  ii.  458;  1920,  ii.  332. 
Gas-Power  in  collieries.     1912,  i.  485. 

versus  steam-power  in  rolling-mills.     1917,  i.  375. 
Gas-Prod ucers.     See  Producers. 
Gas-Wells,  use  of  mud-laden  fluid  in.     1917,  i.  323. 
Gasoline — 

apparatus  for  the  manufacture  of.     1917,  i.  328. 

extraction  of,  from  natural-gas.     1914,  i.  749,  ii.  303  ;  1916,  i.  321,  ii.  407 ; 
1918,  ii.  458  ;   1920,  ii.  339. 

manufacture  of,  from  benzine.     1920,  ii.  337. 

manufacture  of,  from  hydrocarbons.     1921,  i.  393. 

manufacture  of,  from  oil  shale.     1917,  i.  325. 

manufacture  of,  from  petroleum.     1915,  ii.  246  ;    1916,  i.  319,  ii.  406. 

manufacture  of,  from  synthetic  crude  oil.     1915,  i.  525. 

properties  of.     1917,  ii.  377. 

recovery  of,  by  charcoal  absorption  process.     1921,  i.  394. 
Gasoline-Kerosene  Mixtures,  flash-point  of.     1920,  i.  701. 
Gauge-making,  bibliography  of.     1918,  i.  529. 

Gayley  Process  of  dry-air  blast.     1911,  i.  583  ;   1913,  i.  118,  ii.  580. 
Gear  Teeth,  strength  of.     1913,  i.  668  ;   1916,  i.  384. 
Gears — 

carburisation  of.     1918,  i.  525. 

heat-treatment  of.     1915,  i.  586  ;    1919,  i.  674  ;    1920,  ii.  373. 

laminated.     1917,  ii.  418. 

lubrication  of.     1921,  ii.  382. 

manufacture  of.     1921,  ii.  380. 

steel  for.     1919,  ii.  518. 
Gellivare — 

iron-mines  of.     1920,  ii.  309. 

transport  of  ore  at.     1921,  ii.  339. 
Gelsenkirchen  Works,  blast-furnace  charging  equipment  at.     1921,  ii.  362. 
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Georgia,  bauxite  in.     1915,  ii.  226. 

German  State  Railways,  through  rates  on.     1918,  ii.  511. 

Germany — 

alloys  patented  in,  during  the  war.     1920,  i.  754. 

aluminium  manufacture  in.     1918,  ii.  510. 

blast-furnaces  in.     191 1.  ii.  540  ;   1913,  ii.  582  ;   1914,  i.  645,  ii.  323  ;    1918, 

ii.  405. 
cartel  system  in.      1917,  i.  426. 
clay  and  loam  deposits  in.     1921,  i.  377. 
coal  in.     1912,  i.  403,  024  ;    1913,  i.  537,  705,  ii.  710  ;    1914,  i.  598  ;    1917, 

i.  310,  ii.  304 ;    1918,  ii.  451  ;    1920,  ii.  325  ;    1921,  i.  383. 
employment  of  prisoners  of  war  in  coal-mines  in.     1919,  ii.  543. 
ferro-manganese  in.     1916,  ii.  471  ;    1917,  i.  307. 
foundries  in.     1911,  i.  598,  ii.  571  ;    1912,  ii.  550;    1913,  i.  010;    1914, 

i.  007  ;    1915,  i.  507  ;    1917,  ii.  401. 
industrial  trusts  in.     1912,  ii.  035. 
iron  industry  of  Saar  district.     1921,  i.  400. 
iron  and  coal  industries  of.     1915,  ii.  340. 
.    iron  and  steel  industry  of  the  occupied  territory,  fuel  economy  in.     1919, 

ii.  77  {Paper). 
iron  and  steel  industry  in  1915.     1917,  i.  425. 
iron  and  steel  trade  relations  of,  with  Great  Britain.     1915,  i.  038. 
iron  ore  in.     1911,  i.  510,  090,  ii.  472  ;    1912,  i.  431  ;    1913,  ii.  497  ;    1914, 

i.  570  ;   1915,  i.  481  ;    1919,  i.  018,  ii.  459  ;    1920,  i.  070. 
machine-tool  industry.     1916,  ii.  473. 
manganese  ore  in.     1914,  ii.  401  ;    1920,  i.  072. 
manganese  requirements  of.     1916,  i.  403. 
miners'  wages  in.     1919,  i.  702. 
molybdenum  ore  in.     1921,  ii.  330. 
natural-gas  in.     1911,  i.  558  ;    1913,  ii.  550. 
nickel  resources  of.     1918,  ii.  510. 
nitrate  industry  of.     1916,  ii.  473. 
oil  shale  in.      1920,  ii.  333  ;    1921,  i.  392. 
petroleum  in.      1911,  ii.  513  ;    1913,  ii.  551. 
rolling-mill  practice,  comparison  of,  with  United  States.       1912,  ii.  134 

{l}<t  i><  r). 
rolling-mills  in.     1911.  i.  613  ;    1912,  ii.  571  ;    1914,  i.  087,  ii.  349;    1916, 

i.  355. 
specifications  for  shell  steel.      1917,  ii.  441. 
state  owned  coa l-mines  in.      1920,  i.  0!)2. 
Statistics  Of .      See  Statistics. 

&]  syndicates  in.     1915,  i.  646  ;    1917,  ii.  470  ;    1918,  i.  559. 
steelworks  in.     1911,  i.  627,  ii.  584  ;    1912.  ii.  556  ;    1914,  i.  674,  ii.  343  ; 

1917,  i.  303. 
tinplate  industry  of.     1912.  i.  625. 
Gbbyb  Pi  mp.     1913,  i.  228. 
Qhent  Exhibition,  visit  t«>.     1913,  ii.  445. 
(J host- Links    - 

in  steel.     1916,  1.  351  ;   1917,  i.  395. 
synthetic  production  of.     1915,  i.  165. 

Clio:       f'l;ri    P<>l\T       INSTRUMENT.       1917,  i.  414. 
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Gilbert  Manostat.     1914,  ii.  396. 

Cikod  Elbotbic  IYknace.  1911,  ii.  582,  591  ;  1912,  i.  5-42,  ii.  562;  1913, 
i.  610,  62!),  ii.  301  ;  1914,  ii.  341  ;  1916,  ii.  431  ;  1917,  ii.  407;  1918, 
i.  516;    1921,  i.  426. 

licensees  of.     1913,  ii.  626. 
Gjers  Calcinating  Kiln.     1911,  i.  533,  534. 
Gjers  Soaking  Pit.     1913,  i.  67. 

Glenfield  &  Kennedy,  Ltd.,  foundries  of.     1920,  ii.  355. 
Goebel  System  of  rolling  steel  sections.     1913,  i.  648. 
Gold  Coast,  petroleum  in.     1913,  i.  554. 
Goldschmidt  Detinning  Process.     1917,  ii.  431. 
Goldschmidt  Thermit  Process.     See  Thermit  Process. 
Gordon-Pkall  Reheating  Furnace.     1912,  i.  548,  ii.  573. 
Gorlitz  Peat  Gas-Producer.     1913,  i.  566. 
Goyon  Process  of  steel-making.     1918,  i.  512. 
Grain  Growth — 

and  annealing  temperatures.     1918,  ii.  483. 

in  steel.     1914,  i.  718  ;    1917,  i.  412,  ii.  445. 
Grain  Size — 

determination  of.     1916,  i.  387. 

inheritance  in  iron  and  carbon  steel.     1918,  i.  550. 

and  mechanical  properties  of  metals.     1918,  i.  691. 

relation  between  Brinell  hardness  and.     1921,  i.  453. 
Gran- Annular  Electric  Furnace.     1914,  i.  741. 
Graphite — 

preparation  and  uses.  1911,  i.  535,  ii.  499 ;  1912,  i.  456,  ii.  468  ;  1913, 
i.  529,  ii.  528  ;  1914,  i.  590,  ii.  282  ;  1915,  ii.  226  ;  1916,  ii.  386  ;  1917, 
i.  303,  ii.  354. 

composition  of.     1915,  i.  500. 

critical  temperature  of  separation  of.     1914,  i.  7£3. 

definition  of.     1912,  ii.  379. 

preparation  of,  for  crucibles.     1919,  ii.  465  ;    1921,  i.  379. 

segregation  of,  in  cast  iron.     1912,  ii.  584. 

separation  of  carbon  as,  in  silicon  steels.     1913,  ii.  683. 

solubility  of,  in  molten  iron.     1921,  i.  450. 

transformation  of  carbon  into.     1912,  i.  587. 
Graphite,  Geographical  Distribution — 

Australia.     1919,  i.  626. 

Canada.     1912,  ii.  468  ;    1920,  i.  677,  ii.  318  ;    1921,  ii.  340. 

Greenland.     1917,  i.  303. 

Madagascar.     1913,  ii.  528  ;   1916,  ii.  386. 

Mexico.     1913,  i.  531. 

United  States.     1912,  i.  630,  ii.  469;    1913,  ii.  528;    1916,  i.  303;   1919, 
ii.  465  ;    1921,  ii.  340. 
"  Grasshopper  "  Blowing-Engine.     1913,  i.  585. 
Great  Britain.     See  United  Kingdom. 

Great  Central  Railway,  new  Immingham  Docks,  visit  to.     1912,  ii.  422. 
Greaves-Etchells  Electric  Furnace.     1917,  i.  365,  ii.  412;    1918,  i.  505; 

1920,  i.  719;   1921,  i.  426. 
Greece,  chromiferous  iron  ores  of.     1913,  i.  447  {Paper) ;   1914,  i.  675. 
Greenawalt  Briquetting  Process.     1912,  i.  451  ;   1914,  i.  587. 
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Greexawalt  Sintering  Process.     1913,  ii.  522,  523  ;   1917,  ii.  33  ;    1921,  i. 

370. 
Greene  Electric  Furnace.     1913,  ii.  021  ;   1919,  ii.  498. 
Greenland — 

graphite  in.     1917,  i.  303. 
meteoric  iron  in.     1911,  i.  525. 
Greenwood  &  Batley  Testing  Machine.     1911,  ii.  055. 
Greenwood  &  Batley,  Ltd.,  visit  to  works  of.     1912,  ii.  414. 
Grey  Rolling-Mill.     1917,  ii.  410. 
Grey  Vacuum  Casting  Machine.     1912,  ii.  547. 
Grice  Suction  Gas-Producer.     1911,  ii.  520. 
Grierson  Gauge  for  measuring  weight  of  rails.     1912.  ii.  590. 
Gries  Apparatus  for  smoke  prevention.     1914,  i.  590. 
Grinding — 

chilled  rolls.     1912,  ii.  570. 
theory  of.     1916,  i.  350. 
Grinding  Cracks.     1921,  ii.  384. 
Grinding  Machines.     1911,  ii.  570;  1913,  i.  015,  ii.  033  ;   1914,  ii.  340  ;   1915, 

i.  582,  ii.  292  ;    1916,  ii.  413  ;    1917,  ii.  419. 
Grinding  Wheels — 

manufacture  of.     1920,  ii.  378. 
use  of,  in  the  foundry.     1918,  i.  508. 
Grondal  Ball  Mills.     1912,  ii.  404. 
Grondal  Briquetting  Process.     1911,  ii.  490 ;   1912,  i.  448, 450,  451 ;   1913, 

ii.  523  ;    1914,  i.  585  ;    1917,  ii.  13. 
Grondal  Magnetic  Separator.     1911,  i.  532  ;   1912,  ii.  404. 
Gronwall  Electric  Furnace.     1912,  i.  507,  541  ;   1913,  i.  029  ;   1916,  ii.  431  ; 

1917,  i.  358. 
Gronwall-Dixon  Electric  Furnace.     1917,  i.  358,  ii.  412  ;    1918,  i.  515  ; 

1921,  i.  420. 
Guedras-Duina  Process  for  production  of  cast  iron  from  pyrites  cinders. 

1921,  ii.  371. 
Guiana,  economics  of  iron  ore  mining  in.     1921,  ii.  338. 
Guillery  Testing  Machine.     1912,  ii.  592;   1917,  ii.  80. 
Gin  Fok<;in<;s,  electric  heat-treatment  of.     1919,  ii.  511. 
Gun  Iron,  properties  of.     1921,  i.  451. 
Guns — 

erosion  of.     1917,  i.  390  ;  1918,  i.  533  ;  1919,  i.  088,  ii.  532  ;   1920,  ii.  392  ; 

1921,  i.  404,  ii.  401. 
heat-treatment  of .     1920,  i.  734. 

manufacl  ore  and  treatment  of  steel  for.     1912,  i.  297  {Paper) ;  1915,  i.  590. 
use  of  molybdenum  steel  for.     1919,  ii.  508. 

H 

II  \i»i  ii.i.D  [bom  Ore  Crusher.    1912,  ii.  404. 

II  Am  ii.i.i)  Method  of  produoing  sound  ingots.     1912,  ii.  11  (Paper).',    1920, 

ii.  :{<i7;    1921,  i.  428. 
II  BMAT1TE,  zonal  growth  of,  in  relation  to  origin.      1918,  ii.  430. 

Saooedanoe  Steelworks,  plant  <»f.     1921,  ii.  311,  'M'h 
II  \i,i;i,k<:  Betb  Prooess  for  cleaning  blast-furnace  gases.     1912,  i.  501  ;   1913, 
i.  588  ;    1920,  i.  707,  ii.  341  ;    1921,  i.  75  (Paper). 
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II alpan  r.    Method  for  the  estimation  of   methane.       1912,   ii.   515;    1914, 

i.  631, 
Hall  Effect,  influence  of  temperature  on.     1913,  i.  670. 
Hallerite,  use  of,  in  heat-treating  steel.     1917,  ii.  424. 
Hankbi  Process  of  etching  names  on  steel.     1916,  ii.  446. 
Han-Ykh-Pina;  Iron  and  Coal  Co.,  coal-handling  plant  of.     1921,  ii.  360. 
Harbord  Process  of  air  desiccation.     1911,  i.  36. 
Harden  Electric  Furnace.     19.13,  ii.  621. 
Hardening.     See  Meat-Treatment. 
Harden  ite — 

definition  of.     1912,  ii.  378. 

solubility  of  cementite  in.     1912,  i.  235  (Paper). 
Hardness.     Set  also  Brinell  Hardness. 

ball  and  scleroscope,  relation  between.     1918,  ii.  59  (Paper). 

of  coke.      1911,  i.  550;   1913,  ii.  554;   1918,  i.  141  (Paper),  483,  ii.  454; 
1921,  i.  387. 

definition  of.     1917,  i.  400  ;   1918,  ii.  490  ;    1919,  i.  683. 

of  firebricks.     1921,  ii.  342. 

interstrain  theory  of.     1915,  i.  598. 

of  iron-carbon  alloys.     1914,  ii.  369. 

of  material  subjected  to  compression.     1921,  i.  453. 

measurement  of.     1917,  ii.  436  ;    1918,  i.  536  ;   1919,  i.  684  ;   1920,  i.  741, 
ii.  380  ;    1921,  i.  453. 

of  metals.     1913,  i.  660  ;   1914,  ii.  368  ;   1918,  i.  536. 

prism.     1921,  i.  453. 

relation  between,  and  tensile  strength.     1915,  i.  597  ;    1918,  ii.  492. 

relation  of,  to  depth  of  carburisation.     1913,  i.  661. 

relation  of,  to  elastic  limit.,     1911,  i.  651. 

retentivity  of  ancient  iron  and  steel.     1912,  i.  162. 

of  solid  solutions.     1921,  ii.  413. 

of  steel.     1912,  ii.  382;  1914,  i.  705;   1918,  ii.  402;  1920,  i.  741. 
Hardness  Testing.     See  Tests. 
Hardware,  manufacture  of.     1921,  i.  447. 

Harmet  Process  for  compressing  ingots.     1912,  ii.  83,  565,  567  ;    1913,  i.  31. 
Hathorn,  Davey  &  Co.,  Ltd.,  visit  to  works  of.     1912,  ii.  400. 
Hauck  Oil  Burners  for  cupolas.     1911,  i.  593. 

Hausser  Process,  for  making  nitric  acid.     1912,  ii.  492  ;   1913,  i.  550. 
Hayange,  visit  of  members  to.     1921,  ii.  307. 
Head  Port-Block  for  open-hearth  furnaces.     1913,  i.  628. 
Heat — 

specific,  of  coal.     1913,  ii.  537. 

specific,  of  cold-worked  materials.     1913,  ii.  663. 

specific,  of  gases.     1912,  ii.  629;   1919,  ii.  471. 

specific,  of  metals.     1912,  ii.  607  ;   1915,  i.  622. 

specific,  of  natural-gas.     1917,  i.  327. 

specific,  of  petroleum.     1914,  ii.  301. 

specific,  of  refractory  materials.     1920,  ii.  317. 

specific,  of  silicon  compounds  at  high  temperature.     1917,  i.  416. 

transfer  between  flowing-gas  and  containing-flue.     1918,  i.  491. 

transmission  of  building  materials.     1918,  ii.  445. 


96  SUBJECT   INDEX. 

Heat — 

waste,  use  of.     1911,  i.  540  ;   1912,  ii.  525  ;   1913,  i.  624  ;   1914,  ii.  293,  337  ; 
1915,  ii.  279  ;    1917,  i.  364,  ii.  415  ;    1918,  i.  501,  ii.  319  (Paper)  ;    1919, 
i.  637,  ii.  472  ;    1920,  i.  722  ;    1921,  i.  398,  ii.  358. 
waste,  use  of,  from  blast-furnace  slag.     1912,  i   510  ;   1914,  ii.  98  [Paper). 
Heat-Treatment.     1911,  i.  634,  ii.  598  ;    1912,  i.  549,  ii.  576  ;    1913,  ii.  639  ; 
1914,  ii.  354,  357;   1916,  i.  359  ;    1917,  ii.  422  ;    1918,  i.  526  ;    1919,  ii. 
507  ;    1920,  i.  731,  ii.  372  ;    1921,  i.  438,  ii.  117  (Paper),  388. 
of  acid  and  basic  open-hearth  steel.     1911,  ii.  600. 
of  alloy  steels.     1916,  ii.  442  ;   1917,  i.  384  ;   1918,  i.  528;   1921,  i.  440. 
of  armour-plate.     1912,  ii.  577. 

of  axles.     1918,  i.  527,  ii.  484  ;    1919,  ii.  509;   1921,  i.  437. 
of  boiler  tubes.     1911,  ii.  597,  598,  617. 
of  bolt  steel.     1917,  i.  386. 

of  case-hardened  steel.     1914,  ii.  354  ;    1918,  i.  524. 
of  cast  iron.     1914,  ii.  355  ;    1917,  ii.  121  (Paper). 

of  castings.     1911,  ii.  597;  1914,  i.  693,  ii.  354;   1920,  i.  731;   1921,  i. 
436,  ii.  391. 

of  chain  cables.     1917,  i.  385. 

change  of  density  due  to.     1915,  ii.  303. 

changes  produced  by,  in  cold- worked  mild  steel.     C.S.M.,  1911,  iii.  379. 

characteristic  curves.     1921,  ii.  117  (Paper). 

of  chromium  steel.     1911,  ii.  601  ;    1920,  ii.  373. 

of  die-blocks.     1918,  ii.  485;   1921,  ii.  387. 

of  drill  steel.     1921,  i.  458,  ii.  389. 

of  duralumin.     1920,  i.  755. 

electro-magnetic  method  for  determining  the  critical  point  in.     1917,  i.  203 

(Paper). 
offorgings.     1917,  i.  381;   1918,  i.  527  ;   1919,  ii.  511;   1920,  i.  731  ;   1921, 

ii.  390. 
fuels  for.     1921,  i.  437,  ii.  386. 
of  gears.     1915,  i.  586  ;    1919,  i.  674  ;   1920,  ii.  373. 
of  high-speed  steel.     1919,  i.  673,  ii.  509  ;    1921,  i.  440,  ii.  388,  390. 
hump  method  of.     1920,  i.  734  ;    1921,  i.  440. 
influence  of,  on  chromium  steels.     1920,  i.  447  (Paper). 
influence  of,  on  colorimetric  test  for  carbon  in  carbon  steel.     1913,  ii.  367 

(Paper). 
influence  of,  on  fatigue.     1921,  ii.  390. 
influence  of,  on  grey  cast  iron.     1919,  ii.  516. 
influence  of,  on  high-speed  steel.      1921,  ii.  .']8S. 
influence  of  mass  on.     1918,  i.  333  (Paper)  j   1921,  ii.  390. 
influence  of,  on  miorostructure.     1913,  ii.  050. 
influence  of,  on  nickel-manganese  alloys.     1912,  ii.  598. 
influence  of,  on  st.cl.     1913,  ii.  367  ( /'",>  r),  658  ;   1915,  i.  585,  615,  ii.  164 

[Paper),  302  ;   1916,  i.  371,  ii.  268  [Paper]  ;  1917,  ii.  251  (Paper);  1919, 

ii.  533;    1921,  ii.  158. 
influence  of,  on  tungsten  steel.      1919,  ii.  530. 
of  magnet  steel.      1918,  i.  553. 

of  manganese  steel.     1914, ii  368;  1916,  ii.  443;  1917,  ii.  423 ;  1921,  i.  441. 
of  metals  Used   in  aeroplane  construction.      1917,  ii.  424;   1918,  ii.  484; 

1919,  i.  071,  ii.  608. 
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Heat-Treatment — 

of  motor-car  parts.     1915,  ii.  295  ;    1916,  ii.  443  ,    1918,  ii.  485;  1921,  i. 

44:2. 
of  nickel-chrome  steel.     1919,  ii.  507. 
of  nickel- silicon  steel.     1921,  ii.  405. 

of  nickel  steels.     1911,  ii.  601  ;    1915,  i.  586  ;   1917,  ii.  448. 
of  projectiles.     1917,  ii.  423. 

in  relation  to  cold-working.     1920,  ii.  374  ;  C.S.M.,  1920,  x.  65. 
relation  between,  and  rolling-mill  practice.     1919,  ii.  501. 
of  ritles  and  guns.     1920,  i.  734. 
of  screw  stock.     1921,  ii.  392. 
of  springs.     1920,  i.  736,  ii.  373  ;   1921,  ii.  390. 
of  stainless  steel.     1920,  ii.  373. 
of  steel  rails.     1916,  ii.  441 ;   1919,  ii.  509. 
of  steel  wire.     1914,  ii.  356. 
stresses  due  to.     1921,  ii.  388. 
of  tool  steel.     1913,  ii.  641  ;    1914,  ii.  357  ;    1916,  i.  360 ;   1917,  i.  384, 

ii.  441;   1918,  ii.  484 ;   1919,  i.  673,  ii.  509  ;    1921,  i.  131. 
of  tractor  parts.     1921,  i.  439. 
use  of  pyrometers  in.     1921,  i.  437. 
volume  changes  in.     1921,  ii.  388. 
Heat-Treatment  (Annealing) — 
of  alloys.     1914,  i.  691. 
of  cast  steel.     1912,  ii.  575. 

defective,  owing  to  uneven  surfaces  of  steel.     1915,  ii.  294. 
definition  of.     1916,  ii.  9. 
of  electrolytic  iron.     1921,  i.  442. 
graphitisation  of  white  cast  iron  on.     1919,  ii.  516. 
influence  of,  on  grain  growth  in  silicon  steel.     1914,  i.  718. 
influence  of,  on  properties  of  iron  and  steel.     1913,  i.  -647  ;    1915,  ii.  294  ; 

1917,  ii.  423;   1918,  ii.  485  ;    1919,  ii.  528  ;  C.S.M.,  1911,  iii.  320. 
of  malleable  castings.     1911,  i.  604,  637,  ii.  597  ;    1913,  ii.  642  ;    1914,  ii. 

356  ;  1915,  i.  587  ;   1920,  i.  732.     See  also  Malleable  Castings. 

of  steel  castings.     1911,  ii.  597;   1912,  ii.  575  ;   1914,  ii.  354  ;   1915,  i.  587  ; 

1920,  i.  733. 
of  steels.     1911,  i.  632  ;    1914,  ii.  357. 
structural  change  of  iron  during.     1914,  i.  692. 
use  of  pressed  steel  pans  for.     1919,  i.  675. 

Heat-Treatment  (Case-Hardening).  1911,  i.  628,  ii.  307  (Paper) ;  1912,  i. 
544,  ii.  553  ;  1913,  i.  642,  ii.  637  ;  1914,  i.  342  (Paper),  689,  ii.  353  ;  1915, 
ii.  293  ;  1916,  i.  357  ;  1917,  i.  380  ;  1918,  i.  524,  ii.  481  ;  1919,  i.  383 
(Paper),  673,  ii.  505;  1920,  ii.  371  ;  1921,  i.  435,  ii.  384.  See  also 
Carburisation. 

of  chromium  steels.     1911,  ii.  595. 

compounds  for.     1913,  i.  644  ;   1917,  i.  381  ;    1921,  ii.  386. 

by  compressed  gases.     1911,  ii.  331  (Paper) ;    1917,  i.  129  (Paper). 

development  of  soft  spots  in.     1920,  i.  733. 

of  iron  by  alkaline  cyanides.     1917,  ii.  421. 

of  iron  by  boron.     1917,  i.  185  (Paper). 

of  manganese  steel.     1921,  ii.  385. 

of  nickel  steels.     1911,  ii.  594  ;   1921,  ii.  386 

0 
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Heat  Treatment  (Case-Hardening) — 

pots  and  boxes  used  in.     1917,  ii.  421  ;    1920,  i.  730  ;    1921,  ii.  386. 

relation  of  hardness  to  depth  in.      1913,  i.  661. 

Shimer  process.     1919,  i.  073  ;    1920,  i.  730 

by  solid  carbon.     1912,  ii.  573. 

use  of  cyanide  in.     1921,  i.  435. 

use  of  gas  for.     1921,  i.  435. 

versus  air-hardening.     1918,  i.  525. 
II  eat-Treatment  (Cooling)— 

of  cast  iron.      191 1,  i.  042 ;   1912,  i.  555  ;   1917,  i.  393  ;   1918,  i.  535. 

of  chromium  steel.     1916,  i.  114  (Paper). 

of  highly-heated  iron  masses.     1920,  i.  732. 

influence  of  rate  of.     1918,  ii.  483  ;  1919,  i.  409  (Paper). 

physico-chemical  aspects  of.     1915,  ii.  319. 

transformations  undergone  during.     1921,  ii.  120. 
Heat-Treatment  (Cooling  Curves)  of  quenched  metals.     1918,  i.  554. 

of  manganese  steel.     1913,  ii.  191  (Paper). 

of  nickel.      1915,  i.  023. 
Heat-Treatment  (Decarburisation) — 

with  gas,  under  pressure.     1917,  i.  129  (Paper). 

with  hydrogen.      1919,  ii.  407  (Paper). 

influence  of,  on  electric  properties.     1920,  i.  752. 

in  salt  baths.     1914,  ii.  190  (Paper). 

surface,  of  steels.     1915,  i.  000,  ii.  290. 
Heat-Treatment  (Hardening) — 

of  alloy  steels.     1918,  i.  528. 

of  dies.     1911,  i.  034;    1921,  i.  442,  ii.  391. 

of  dies,  decarburisation  during.     1914,  i.  508  (Paper). 

of  electrolytic  iron.     1921,  ii.  401. 

of  high-speed  steel  containing  chromium  and  tungsten.       1920,    i.    047 
( Pa  per). 

influence  of  chromium  and  tungsten  on,  of  high-speed  steel.     1915,  ii.  0 
(Paper). 

influence  of  cold-working  on.     1911,  ii.  002. 

influence  of  rate  of  cooling  on.     1919,  i.  409  (Paper)  ;    1920,  ii.  372. 

of  manganese  steel.     1914,  ii.  308. 

of  metals.     1914,  i.  138  (Paper),  ii.  308  ;    1915,  i.  597,  ii.  305. 

part  played  by  amorphous  phase  in.      1914,  ii.  308. 

phenomena  of.     1921,  ii.  400. 

Sandberg  process  of.     1917,  i.  383;   1918,  ii.  484;    1919,  i.   687;    1920, 

i.  734. 
of  .stainless  steel.     1921,  ii.  403. 
of  steel.     1911,  i.  032,  ii.  598  ;    1912,  ii.  575  ;    1915,  i.  583,  621,  ii.  306  ; 

1916,    i.   300;     1918,   i.   527;     1919,   ii.   525;     1920,  i.   731;    1921,  ii. 

400. 
tli.o.v  of.     1914,  i.   192,  ii.  1  {Papers),  368;   1915,  i.  598;   1921,  i.  465, 

ii.  413. 
oi  tool  BteeL     1915,  i.  683. 

Vickers'  method  of .     1913,  ii.  640;  1917,  i.  384  j   1920,  i.  733. 
II  i. vi  -'I'm  \  i  mi. vi   (II  \i:i)ENiNG  Cracks),  prevention  of,  in  tool  steel.     1921, 

i.  131  (Paper). 


SUBJECT   INDEX.  99 

Heat  Treatment  (Hardening  Effect),  penetration  of,  in  chromium  and 

copper  steel.     1917,  i.  107  (Paper). 
Heat  Tekatmknt  (Heating  Curves) — 

of  iron.     1914,  i.  720. 

of  quenched  and  cold-worked  carbon  steels.     1918,  ii.  501. 
Heat-Treatmknt  (Normalising),  definition  of.     1916,  ii.  9,  39. 
Heat-Treatment  (Quenching) — 

changes  in  elasticity  due  to.     1921,  ii.  402. 

deformation  of  steel  due  to.     1914,  i.  G94. 

experiments  on.     1917,  i.  119  {Paper). 

in  hot  liquids.     1913,  ii.  G41  ;    1916,  i.  359. 

phenomena  of.     1920,  i.  732. 

repeated,  warping  of  steel  through.     1918,  ii.  211  (Paper). 

of  steel  forgings.     1919,  ii.  506. 

theory  of.     1914,  i.  207  ;   1919,  ii.  417  (Paper). 

volume  changes  of  quenched  steel.     1918,  i.  554. 
Heat-Treatment  (Quenching  Cracks).     1921,  i.  251  (Paper). 
Heat-Treatment  (Quenching  Liquids) — 

comparative  value  of.     1916,  ii.  441  ;   1918,  ii.  482  ;   1921,  i.  443,  ii.  392. 

cooling  properties  of.     1920,  i.  731  ;   1921,  ii.  392. 

influence  of,  on  steel.     1915,  ii.  301. 
Heat-Treatment  (Quenching  Temperature),  influence  of,  on  properties  of 

steel.     1914,  i.  695  ;   1917,  i.  396. 
Heat-Treatment  (Tempering) — 

of  alloy  steel.     1918,  ii.  528. 

hardening    and   structural   constitution   of   high-speed   steel   containing 
chromium  and  tungsten.     1920,  i.  647  (Paper). 

influence  of  chromium  and  tungsten  on,  of  high-speed  steel.     1915,  ii.  6 
(Paper). 

of  steel.     1920,  ii.  372. 

time  effect  in.     1918,  i.  527. 

of  tool  steel.     1913,  i.  648. 
Heat-Treatment  Furnaces.     1914,  i.  689,  ii.  352  ;  1915,  ii.  293;  1916.  i.  358; 

1918,  i.  525 ;    1919,  i.  675,  ii.  510  ;    1920,  i.  730,  ii.  371  ;    1921,  i.  436, 
ii.  387. 

Clinch-Jones.     1913,  i.  141. 

Dressier  tunnel-oven.     1917,  ii.  421. 

electric.     1912,  ii.  573  ;   1913,  ii.  637  ;   1916,  ii.  441  ;   1918,  ii.  481  ;   1919, 

i.  667,  ii.  511  ;    1920,  i.  730,  ii.  371  ;   1921,  i.  436,  ii.  387  ;  C.S.M.,  1914, 

vi.  68. 
gas-heated.     1915,  i.  529;  1910,  i.  324,  ii.  441 ;  1921,  i.  437. 
oil-fired.     1920,  i.  726. 
Pyro.     1919,  ii.  511. 

surface  combustion.     1919,  i.  674,  ii.  511. 
Taite- Jones.     1921,  ii.  387. 
[eat-Treatment  Furnaces  (Annealing).     1911,  i.  630,  ii.  569  ;  1912,  i.  547, 

ii.  573  ;   1913,  i.  645,  ii.  638  ;   1914,  i.  691  ;   1917,  ii.  421  ;   1918,  ii.  481  ; 

1919,  i.  675,  ii.  510  ;   1920,  ii.  365  ;   1921,  i.  436,  ii.  386. 
Chantraine.     1920,  i.  726  ;  1921,  ii.  386. 
charging  appliances  for.     1921,  ii.  386. 
Revergen.     1919,  i.  672;  1921,  ii.  386. 
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Heat-Treatment  Furnaces  (Annealing) — 
Richards-Kane.     1919,  ii.  511. 

surface  combustion.     1917,  i.  379;  1918,  i.  529;   1919,  i.  674,  ii.  511. 
use  of  pulverised  coal  in.     1920,  i.  090,  ii.  321. 
Walther.     1915,  i.  580. 
Heat-Treatment  Furnaces  (Case-hardening).     1911,  ii.  595  ;   1912,  i.  546  ; 
1913,  i.   046;   1915,  ii.   293;   1917,    i.    380;     1918,   i.    525;    1920,   ii. 
371. 
Heat  Treatment  Furnaces  (Hardening).     1911,  i.  031.  ii.  590  ;  1912,  i.  547, 
ii.  573  ;   1913,  i.  040  ;   1915,  i.  583  ;   1917,  i.  378,  ii.  421  ;   1918,  ii.  482. 
Brayshaw.     1915,  i.  583;   1917,  i.  378. 
Meker.     1911,  i.  040. 
Wallwin.     1918,  ii.  482. 

Wild  Barfield.     1918,  i.  520;   1919,  i.  075,  ii.  511:   1920,  i.  730;  1921, 
i.  430. 

Heat-Treatment  Furnaces  (Tempering).     1917,  i.  378. 

Heaton  Cupola.     1918,  ii.  400. 

Heberlein  Process  of  tar  concentration.     1913,  ii.  521. 

Heokel  Aerial  Ropeway  System.     1911,  ii.  538. 

Heinze  Peat-Gas  Producer.     1912,  i.  483. 

Helberger  Electric  Furnace.     1912,  i.  542. 

Helfenstein  Electric  Furnace.     1913,  i.  594,  i.  029  ;   1914,  i.  047,  ii.  323. 

Helium,  extraction  of,  from  natural-gas.     1919,  ii.  479  ;    1920,  ii.  339  ;    1921, 

i.  394,  ii.  357. 
Heller  Gas-Producer.     1913,  i.  562. 
Helsby  Welding  Process.     1914,  i.  697. 
Hempel  Apparatus  for  gas  analyses.     1913,  i.  697. 
Hennebutte  Process  of  tar  distillation.     1913,  ii.  67. 
Heraclea,  coal  in.     1921,  i.  383. 
Heraeus  Resistance  Thermometer.     1912,  ii.  474. 
Herbert  Cupola.     1918,  ii.  466. 
Herbert  System  of  pipe  moulding.     1911,  ii.  566. 
Hermansen  Crucible  Furnace.     1919,  ii.  496. 

Hering  Electric  Furnace.     191 1,  ii.  588  ;   1912,  i.  89,  ii.  562  ;   1913,  ii.  621 ; 

1920,  i.  719. 

Heroult  Electric  Furnace.  1911,  i.  589,  622,  ii.  589,  591 ;  1912,  i.  507, 
541,  542,  ii.  559,  562  ;  1913,  i.  626,  629,  ii.  603  ;  1914,  ii.  328,  341  ; 
1915,  i.  503,  ii.  209 ;  1917,  i.  358,  ii.  411  ;  1919,  i.  004  ;  1920,  i.  719  ; 

1921,  i.  426. 

Herzegovina,  coal  resources  of.     1921,  ii.  347. 
Heyl  Casting  Machine.     1915,  i.  552. 
High-Speed  Steel.     See  also  Tool  Steel. 

analysis  of.     See  Analysis. 

casting  of.     1913,  ii.  629  ;    1917,  ii.  435. 

composition  of.     1911,  ii.  023  ;    1914,  i.  707  ;    1917,  i.  405  ;    1919,  ii.  510. 

cutting  tests  of.     1920,  i.  748. 

durability  tests  of.     1919,  ii.  519. 

economics  of.     1914,  ii.  350  ;    1918,  i.  529. 

hardened,  blisters  on.     1915,  ii.  296, 

heat  treatment  of.     1919,  i.  073  ;  ii.  509  ;    1921,  i.  440,  ii.  390. 

history  of.     1915,  ii.  328  ;    1921,  ii.  388. 
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High-Speed  Steel — 

influence  of  chromium  and  tungsten  on  hardening  and  tempering  of.  1915, 
ii.  0  (Paper). 

influence  of  heat-treatment  on  toughness  of.     1921,  ii.  388. 

influence  of  uranium  on.     1910,  ii.  45(5. 

magnetic  properties  of.     1920,  i.  751. 

manufacture  of.  1911,  i.  636  ;  1913,  i.  648  ;  1910,  ii.  456  ;  1917,  i.  361  ; 
1919,  i.  305.  667.  ii.  510  ;    1920,  i.  713  ;    1921,  i.  428. 

manufacture  of,  in  electric  furnace.     1917,  i.  361 ;    1920,  i.  718. 

manufacture  of,  in  Sheffield.     1921,  i.  428. 

metallography  of.     1919,  ii.  509. 

molecular  constitution  of,  and  correlations  with  lathe  efficiencies.  1919, 
i.  407  (Paper). 

new  alloy  for.     1910,  ii.  456. 

properties  and  applications  of.     1914,  ii.  375  ;    1915,  i.  605  ;    1918,  i.  540. 

recovery  of  tungsten  from.     1914,  ii.  342. 

remelting  of.     1919,  ii.  512. 

spark  test  as  a  means  of  distinguishing  from  ordinary  steel.     1910,  ii.  456. 

specifications  for.     1919,  ii.  527. 

structural  constitution,  hardening  and  tempering  of.     1920,  i.  647  (Paper). 

surface  tension  effects  in.     1919,  i.  429. 

tests  of.  1911,  i.  563,  ii.  622;  1912,  ii.  587  ;  1913,  ii.  667;  1914,  i.  707; 
1910,  ii.  457  ;   1918,  i.  540  ;    1920,  ii.  384  ;    1921,  ii.  404. 

treatment  of.     191 1,  ii.  602. 

welding  of.     1911,  i.   639;   1914,  ii.  362;  1910,  ii.  445;    1917,  ii.   429; 
1918,  i.  529  ;    1919,  i.  680. 
"  Hilgenstockite."     1911,  ii.  159. 
Hilger  Gas-Producer.     1911,  i.  560,  ii.  520  ;    1912,  i.  481  ;    1913,  ii.  106; 

1915,  i.  527. 
Hinman-Junkers  calorimeter.     1915,  i.  503. 

Hiorth  Electric  Furnace.     1911,  i.  622,  ii.  588  ;    1912,  i.  542  ;   1913,  i.  629. 
Hirt  Gas-Producer.     1911,  i.  560.. 
History — 

of  basic  process.      1911,  ii.  587  ;   1918,  ii.  470. 

of  Bessemer  process.     1913,  i.  630  ;   1914,  i.  677. 

of  coal-mining.      1911,  i.  576;   1912,  i.  491,  ii.  517  ;   1914,  i.  634. 

of  coke  manufacture.     1912,  ii.  493;   1914,  ii.  295. 

of  Damascene  steel.     1911,  ii.  554. 

of  divining  rod.      1917,  ii.  345. 

of  founding.      1914,  i.  669. 

of  high-speed  steel.     1915,  ii.  328  ;   1921,  ii.  388. 

of  iron.  1911,  i.  589,  ii.  553  ;  1912,  i.  118,  134,  503,  ii.  534;  1913,  i.  595, 
ii.  588;  1914,  i.  651,  ii.  324;  1915,  i.  555,  ii.  266;  1910,  ii.  420;  1917, 
i.  345;   1918,  i.  496;    1920,  ii.  351  ;   1921,  i.  408. 

of  iron  in  Belgium.      1913,  ii.  8  (Paper). 

of  iron  ore'mining.  1911,  ii.  408;  1912,  ii.  403;  1913,  i.  522;  1914,  ii. 
277. 

of  mining.     1913,  i.  522,  ii.  518. 

of  nickel.     1911,  i.  695. 

of  open-hearth  practice.      1913,  i.  6S0. 

of  petroleum.     1914,  ii.  303. 
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HlSTOEY — 

of  puddling.     1917,  i.  346;   1918,  i.  499;  1919,  i.  654. 

of  rails.     1913,  i.  649;   1914,  ii.  374;  1917,  i.  233  (Paper). 

of  rock  drilling.     1917,  ii.  344. 

of  safety  lamp.     1916,  ii.  412  ;  1917,  ii.  385. 

of  steel.     1921,  i.  428. 
Hoffman  Coke-Oven.     1913,  ii.  39. 
Hoganas  Coal.     1912,  ii.  529. 
Hoganas  Spongy  Iron.     1913,  i.  601. 
Holbeck  Gas-Producer.     1911,  ii.  520. 
Holbeck  System  of  firing  pulverised  coal.     1919,  ii.  469. 
Holborn-Kurlbaum  Pyrometer.     1911,  ii.  503  ;   1912,  ii.  473  ;   1913,  ii.  533. 
Holland — 

coal  in.     1912,  ii.  480  ;    1913,  ii.  538  ;    1914,  i.  761  ;    1921,  i.  384. 

iron  ore  in.     1919,  i.  619. 
Holland  Cupola.     1912,  i.  512. 
Holland -Domschke  Cupola.     1912,  ii.  538. 
Hollis  Scrubber  for  gas-producer.     1914,  ii.  304. 
Hollow  Ware,  production  of.     1921,  i.  448. 
Holmes  Mills,  Rotherham,  new  strip  mill.     1920,  i.  729. 
Holtzer  Projectiles,  composition  of.     1913,  ii.  249. 
Holzwarth  Gas  Turbine.     1920,  ii.  341. 

Homecourt  Works,  plant  of.     1920,  ii,  362  ;   1921,  ii.  310,  379,  381. 
Hot  Blast.     See  Blast. 

Hot  Drawing  on  the  mandril.     1921,  ii.  191  (Paper). 
Hoult  Combined  Electric  and  Bessemer  Furnace.     1913,  ii.  617. 
Hoyle  Coal  Washer.     1920,  ii.  341. 
Hudson's  Charcoal  Iron  Process.     1912,  i.  506. 

Huff  Electrostatic  Separator.     1911,  i.  533  ;   1912,  ii.  463  ;    1914,  ii.  278. 
Hulett  Ore  Unloader.     1913,  ii.  517  ;   1914,  i.  634  ;   1917,  i.  289. 
Hullard  Drying  Plant  for  raw  materials.     1914,  ii.  315. 
Humboldt  Coal  Washing  Plant.     1912,  ii.  518. 
Humboldt  Machine  for  preparation  of  moulding  sand.     1911,  ii.  567. 
Humboldt  Magnetic  Separator.     1911,  i.  530. 
Humphrey  Pump.     1913,  ii.  563. 
Hungary — 

iron  ore  in.     1911,  i.  517,  ii.  472;   1914,  ii.  267;    1919,  ii.  460;    1920, 
i.  670. 

manganese  ore  in.     1920,  i.  672  ;   1921,  i.  372,  ii.  336. 

natural-gas  in.     191 1,  ii.  520  ;  1912,  i.  478,  ii.  500,  557  ;    1914,  i.  615. 

petroleum  in.     1912,  ii.  495. 

rolling-mills  in.     1914,  ii.  350. 

Bteel  ami  munition  works  in.     1916,  i.  348. 

titaniferous  ore  in.     1913,  ii.  498, 
Hunsi.kt-Knoink  Co.,  LTD.,  visit  fco  works  of.      1912,  ii.  402. 
II  iwtisoton  II  km  Kit  i. kin  pot  briquetting  process.     1912,  i.  451  ;   1913,  ii.  521  j 

1917,  ii.  32. 
jIiiskisson  Skkk  -B  180T7H  Apparatus.     1914,  i.  633. 
Hussenkk  Cokk-Ovkns.     1912,  ii.  491. 
Husson  System  of  1  >  1  -• » ^ i  furnace  oharging.     1921,  ii.  362. 
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Hutohens  <;a>- Producer.  1911,  ii.  521. 
Stde  Welding  Process.  1921,  ii.  394. 
Hydrocarbons — 

distribution  of.      1920,  ii.  332. 

paraffin,  chemistry  of.     1917,  i.  324. 

production  of  gasoline  from.     1921,  i.  393. 

recovery  of.      1920,  i.  69S. 

removal  of,  from  petroleum.     1920,  ii.  337. 

synthesis  of.     1912,  ii.  628. 
Hydrocyanic  Acid,  recovery  of.     1921,  ii.  354. 
Hydrogen — 

decarburisation  of  steel  with.     1919,  ii.  407  (Paper). 

deoxidation  of  steel  with.     1920,  ii.  143  (Paper). 

desulphurising  action  of,  on  coke.     1921,  i.  387. 

diffusion  of,  through  iron  and  steel.     1912,  i.  588  ;    1913,  i.  675  ;    1920, 
i.  762;    1921,  i.  470. 

influence  of,  on  iron-carbon  alloys.     1912,  ii.  217. 

origin  of,  in  blast-furnace  gas.     1911,  i.  582,  ii.  544. 

solubility  of,  in  copper,  iron,  and  nickel.     1912,  i.  588. 
Hydrostatics,  laws  of,  applied  to  furnace  design.     1921,  i.  431. 
Hysteresis  and  Eddy;  Loss,  determination  of,  in  sheet  iron.    1915,  i.  617. 
"  Hytempite,"  use  of.     1916,  ii.  392. 

I 

Iceland — 

coal  in.     1915,  i.  507  ;   1917,  i.  311. 

iron  ore  in.     1921,  i.  372. 
Idaho,  coal  in.     1921,  i.  385.     See  also  United  States. 
"  Ideal  "  Cupola  Furnace.     1913,  ii.  594. 
Ilgner  system — 

of  electric  winding.     1912,  ii.  512  ;   1914,  ii,  310. 

in  rolling-mills.     1913,  i.  79. 
Illinois.     See  also  United  States. 

coal  in.     1912,  ii.  485  ;    1919,  ii.  474  ;   1920,  ii.  326. 

petroleum  in.     1912,  ii.  498  ;    1913,  i.  556. 
Illmer  Gas-Engine.     1913,  ii.  562. 
Ilsemannite.     1917,  ii.  343  ;    1918,  ii.  434. 
Impact  Tests.     See  Testing. 
India — 

basic  open-hearth  practice  in.     1918,  i.  453. 

bauxite  in.     1920,  i.  669. 

blast-furnaces  in.     1911,  i.  585  ;   1912,  ii.  527  ;   1915,  i.  553  ;   1919,  ii.  487  ; 
1920,  i.  705. 

chromite  in.     1920,  i.  673. 

coal  in.     1911,  i.  543,  ii.  508  ;    1912,  i.  465  ;    1913,  i.  538,  ii.  539  ;    1914* 
ii.  289 ;    1915,  i.  508  ;    1917,  ii.  364  ;    1920,  i.  669,  ii.  325. 

early  use  of  iron  in.     1912,  i.  134,  187  (Papers). 

iron-making  at  Mirjati,  Chota  Nagpur.     1920,  ii.  159  (Paper). 

iron  ore  in.     1920,  i.  669,  ii.  307. 

ironworks  in.     1912,  i.  504  ;    1913,  i.  590. 
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India — 

iron  and  steel  industry  in.     1911,  ii.  555;    1914,  i.  528  (Paper);    1918, 
i.  451  (Paper),  558  ;    1921,  i.  407.. 

magnesite  in.     1912,  ii.  470. 

manganese  ore  in.     1912,  ii.  460  ;    1914,  i.  576  ;    1915,  ii.  342  ;    1916, 
ii.  378  ;    1919,  ii.  460  ;    1920,  i.  669,  ii.  310. 

meteorites  in.     191 1,  ii.  484. 

mineral  resources  of.     1920,  i.  669  ;    1921,  ii.  336. 

natural-gas  in.     1920,  i.  702. 

petroleum  in.     1912,  i.  474  ;    1914,  ii.  297  ;    1917,  ii.  373  ;    1919,  ii.  478. 

rolling-mills  in.     1912,  ii.  571. 

statistics  of.     See  Statistics. 

steelworks  in.     1912,  i.  535,  ii.  557  ;   1913,  i.  624. 

tungsten  in.     1920,  i.  669. 
Indian  Iron  &  Steel  Co.,  plant  of.     1920,  i.  705. 
Indiana.     See  also  United  States. 

oil  shales  in.     1921,  i.  392. 

petroleum  in.     1912,  i..  475  ;   1920,  ii.  334. 
Indiana  Steel  Co.,  plant  of.     1920,  ii.  348,  356,  369. 
Indo-China — 

coal  in.     1911,  ii.  508  ;   1916,  ii.  398  ;  1920,  i.  693. 

iron  ore  in.     1911,  ii.  475. 
Ingersoll-Rand  Jackhammer  Auger  Drill.     1915,  i.  492. 
Ingot  Iron.     See  also  Armco  Iron. 

analyses  of.     1911,  ii.  608. 

manufacture  of,  in  open-hearth  furnace.     1911,  ii.  607;    1915,  ii.  277; 
1921,  i.  420. 
Ingot  Moulds — 

casting  of.     1919,  ii.  493  ;    1920,  ii.  354. 

corrugated,  use  of.     1916,  ii.  433. 

design  of.     1914,  i.  682  ;   1915,  i.  575  ;    1917,  ii.  414  ;    1918,  i.  518  ;    1921, 
i.  430. 

ferrostatic  pressure  in.     1912,  i.  518  ;   1914,  i.  665  ;    1920,  ii.  353. 

manganese  content  of  metal  for.     1920,  ii.  353. 

manganese  as  a  wash  for.     1914,  ii.  330. 
Ingots — 

blowholes  in.     1911,  i.  636  ;    1912,  i.  559. 

blowholes,  welding-up  of.     1911,  i.  54  (Paper)  ;    1912,  i.  104  (Paper),  559, 
ii.  382  ;    1921,  i.  27  (Paper). 

cooling  phenomena  in.     1920,  ii.  363. 

cracks  in.     1920,  ii.  363. 

crystallisation  of.     1918,  i.  517  ;    1919,  ii.  500. 

dimensions  of,  for  forgings.     1921,  ii.  379. 

forging  temperatures  of.      1920,  i.  727. 

forms  in    which   sulphides  exist  in.      1914,   i.   39(5   (Paper);    1915,   i.    271 

( Paper). 
influence  of  size  and  working  of,  on  qualifies  of  steel.      1919,  ii.  520. 
ladle-test,  standardisation  of.     1917,  i.  371. 
liquation  in.     1912,  ii.  40. 
manipulator  for.     1918,  ii.  479. 
microscopic  cavities  in.      1920,  i.  724. 
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Ingots — 

open-hearth,  influence  of  silicon  on.     1913,  ii.  628. 

piping  in.  1911,  ii.  609;  1912,  i.  560  ;  1913,  i.  636  ;  1914,  i.  682  ;  1916, 
i.  349  ;   1917,  i.  371  ;   1918,  ii.  478  ;   1921,  i.  428,  ii.  379. 

segregation  in.  1911,  i.  645;  1912,  i.  560,  ii.  40  (Paper);  1913,  i.  659, 
ii.  629  ;   1916,  i.  350. 

slag  enclosures  in.     Sec  Slag  Inclusions. 
Ingots— Casting  and  Treatment.     1912,  ii.  563  ;   1913,  i.  630,  ii.  626  ;   1914, 
i.  681  :    1915,  i.  575,  ii.  285  ;    1916,  i.  349,  ii.  137  (Paper),  193  (Paper), 
433;   1917,  i.  69  (Paper),  371,  ii.  413;   1918,  i.  365  (Paper)  ;   1919,  i.  668, 
ii.  500  ;    1920,  i.  724,  ii.  363  ;    1921,  i.  428,  ii.  379. 

bibliography.     1912,  ii.  30. 

bottom  plates  for  pouring.     1916,  i.  349. 

group  casting.     1912,  i.  534  ;    1920,  ii.  364. 

group  casting,  Defays-Lanser  process.     1912,  ii.  564. 

hollow,  manufacture  of.     1921,  ii.  379. 

reheating  of.     1920,  ii.  365. 

rolling  of,  while  semi-fluid.     1912,  ii  569  ;   1918,  i.  520. 

sand  casting.     1919,  i.  669. 

shears  for  cropping.     1912,  i.  536. 

sound,  production  of.  1912,  i.  104,  ii.  11  (Paper),  563  ;  1913,  i.  30  (Paper), 
630,  ii.  281  (Paper),  626  ;  1914,  i.  681  ;  1915,  i.  40  (Paper),  576,  ii.  285  ; 
1916,  ii.  433  ;   1918,  i.  221  (Paper),  ii.  477  ;    1920,  i.  724 ;   1921,  i.  428. 

sound,  Hadfield  process.     1912,  ii.  11  (Paper) ;  1920,  ii.  367  ;   1921,  i.  428. 

sound,  Harmet  process.     1912,  ii.  82,  565,  567  ;    1913,  i.  31. 

sound,  Lash  method.     1913,  ii.  626. 

sound,  Talbot  process.  1912,  ii.  52  (Paper) ;  1914,  i.  682  ;  1918,  i.  221 
(Paper). 

sound,  thermit  process.     1912,  ii.  78  (Paper). 

sound,  Whitworth  process.     1912,  i.  310  ;   1913,  i.  31. 

teeming  speed  for.     1918,  i.  366. 

treatment  of,  while  fluid.     1913,  i.  635. 

turning  of,  to  remove  surface  flaw.     1912,  i.  551. 
Intercbystalline  Cement,  surface  tension  effects  in.     1916,  i.  155  (Paper). 
Intercrystalline  Cohesion  of  metals.     1913,  ii.  653  ;  C.S.M.,  1913,  v.  86. 
Intercrystalline  Failure  of  steel.     1921,  i.  459. 
Intercrystalline  Fracture — 

of  iron  and  steel.     1920,  ii.  23  (Paper)  ;  C.S.M.,  1912,  iv.  80. 

of  metals.     1920,  i.  742. 
International   Aircraft   Standards    Board,    specifications    adopted    by. 

1918,  i.  544. 
International  Congress  of  Mining,  Metallurgy,  etc.     1915,  i.  14. 
International    Testing  Association — 

history  of.     1913,  ii.  220. 

work  of.     1913,  ii.  203  (Paper). 

Sixth  Congress  of.     1912,  ii.  367. 
Interstate  Iron  &  Stbel  Co.,  rolling-mill  plant  of.     1921,  ii.  382. 
Invar — 

properties  of.     1916,  i.  380  ;   1917,  i.  405. 

and  related  nickel  steels.     1916,  ii.  454. 

theory  of.     1920,  i.  755. 
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Iowa,  coal  in.     1921,  ii.  349.     See  also  United  States. 
Ireland.     See  also  United  Kingdom. 

coal  in.     1920,  i.  692  ;    1921,  i.  382. 

peat  in.     1917,  ii.  366  ;    1920,  ii.  326  ;    1921,  i.  386. 
I-rite  Pyrometer.     1916,  ii.  393. 
Iron.     See  also  under  specific  headings. 

analysis  of.     See  Analysis. 

acid  resisting.     See  Alloys,  non-corrosive. 

A2  transformation  in.     1915,  i.  199  (Paper). 

A4  transformation  in.     1919,  i.  695. 

action  of  aqueous  solutions  of  electrolytes  upon.     1911,  i.  125  (Paper). 

allotropic  changes  of.  1912,  ii.  242  (Paper);  1913,  i.  407  (Paper),  ii. 
171  (Paper),  680  ;  1914,  i.  407  (Paper) ;  1915,  i.  622,  ii.  321  ;  1916,  i. 
211  [Paj;er);  1918,  ii.  502.    ■ 

atomic  weight  of.     1912,  ii.  608  ;    1920,  ii.  392. 

beta.     1921,  i.  465. 

black-finishing  of.     1919,  i.  671. 

in  blast-furnace  slag.     1917,  i.  346. 

carbo-silicide  of.     1918,  i.  198. 

chemical  and  mechanical  relations  of  tungsten,  nickel  and  carbon  with. 
1914,  i.  726. 

contraction  of,  in  a  magnetic  field.     1915,  ii.  316. 

contraction  coefficient  of,  at  great  elongations.     1911,  ii.  615. 

critical  points  of.     1913,  i.  677. 

crystalline  structure  of,  at  high  temperatures.     1911,  ii.  642. 

crystallisation  and  transformation  in.     1912,  i.  585. 

deformed,  recrystallisation  of.     1914,  i.  461  (Paper). 

desulphurisation  of.     1913,  ii.  577 ;  1920,  ii.  358. 

diffusion  of  carbon  in.     1915,  i.  255  (Paper). 

direct  production  of .    See  Direct  Production. 

early  use  of,  in  Ceylon.     1912,  i.  134  (Paper). 

early  use  of,  in  India.     1912,  i.  134,  187  (Papers). 

electric  resistance  of,  at  varying  temperatures.     1915,  i.  601. 

electro-chemical  behaviour  of.     1912,  ii.  614. 

ferrite  crystallisation  in.     1921,  i.  429. 

flame  and  furnace  spectra  of.     1919,  i.  696. 

gases  in,  measurement  of.     1915,  i.  619. 

grain  size  inheritance  in.     1918,  i.  550. 

heating  and  cooling  curves  of.     1914,  i.  720. 

heating  effect  of  high-frequency  alternating  current  on.     1915,  ii.  316. 

history  of.  1911,  i.  580,  ii.  55:};  1912,  i.  118,  134,  508,  ii.  534;  1913, 
i.  595,  ii.  588  :  1914,  i.  651,  ii.  321  ;  1915,  i.  555,  ii.  266  ;  1916,  ii.  420  ; 
1917,  i.  345  ;    1918,  i.  49(5 ;    1920,  ii.  351  ;    1921,  i.  408.     See  also  under 

names  of  Coil  ii/ fits. 

influence  of  annealing  on  physical  properties  of.     1915,  ii.  294. 
Influence  of  carbon  in.     1912,  i.  270  (Paper);  1916,  i.  43  (Paper);  1915, 
ii.  59;   1921,  i.  4d5. 

influence  of  cold  working  on.      C.S.M.,  191 1,  iii.  'A20. 

Influence  of  elements  on  elect  rioal  resist  ivity  of.     1920,  i.  n'27  (Paper). 

influi  nee  of  gates  on.      1919,  ii.  534. 

influence  of  steam  on.     191 1,  ii.  851, 
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influence  of  surface  tension  on.     1917,  i.  155  (Paper). 

influence  of  temperature  on  hysteresis  loss  in.     1912,  ii.  599. 

inthience  of  temperature  on  magnetic  properties  of.     1911,  i.  659;   1921, 

ii.  408. 
influence  of  transverse  pressure  on  magnetic  properties  of.     1915,  ii.  317. 
load-coating  of.     1920,  i.  7(H). 
liquid,  pressure  of,  on  the  mould.     1912,  i.  518. 
magnetic  properties  of.     1912,  i.  577  ;    1913,  ii.  676  ;    1914,  i.  713  ;    1916, 

i.  384  ;    1917,  i.  410  ;    1921,  ii.  408.     See  also  Magnetic  Properties. 

magnetic  testing  of.     1920,  i.  748. 

manganiferous,  use  of,  in  basic  open-hearth  practice.     1918,  i.  511 ;  1921, 

i.  419. 
manufacture.     1911,  i.  57  \  ii.  540;   1912,  i.  494,  ii.  520  ;    1913,  i.  579,  ii. 

576  ;    1914,  i.  636,  ii.  317  ;   1915,  i.  543,  ii.  257  ;    1916,  i.  328,  ii.  415  ; 

1917,  i.  337,  ii.  388  ;    1918,  i.  489,  ii.  461  ;    1919,  i.  C47,  ii.  483  ;    1920, 

i.  704,  ii.  343  :    1921,  i.  400,  ii.  361. 
manufacture,  at  Mirjati,  Chota  Nagpur,  India.     1920,  ii.  159  (Paper). 

manufacture,  native  methods  of.     1911,  i.  525  ;    1912,  i.  134  (Paper),  440, 

508,  ii.  533;   1913,  i.  603,  ii.  592;   1914,  i.  654;    1915,  ii.  265  ;    1916,  i. 

336;   1921,  ii.  368. 
manufacture,  in  Staffordshire.     1912,  i.  203  (Paper). 
microstructure  of.     1920,  ii.  389. 
nitrogen  in.     1914,  i.  722. 
passivity  of.     1912,  i.  595,  ii.  614;    1913,  i.  686,  ii.  694;    1914,  i.  737; 

1915,  i.  627,  ii.  326  ;    1916,  i.  396. 
penetration  of,  by  hydrogen.     1920,  i.  762  ;    1921,  i.  470. 
permeability  of.     1912,  i.  577  ;   1915,  ii.  316. 
physical  changes  of.     1920,  i.  745. 
porosity  of.     1914,  i.  737. 
pure,  critical  ranges  of.     1913,  i.  315  (Paper)  ;    1914,  i.  719;   1916,  ii.  258 

[Paper). 
pure,  dilatation  of.     1914,  i.  407. 
pure,  recalescence  point  in.     1914,  ii.  379. 
pure,  influence  of  oxygen  on.     1915,  ii.  157  (Paper). 
pure,  magnetic  properties  of.     1915,  ii.  315. 

pure,  magnetic  study  of  the  A3  transformation  in.     1915,  ii.  190  (Paper). 
pure,  preparation  of,  in  vacuum.     1916,  i.  386. 
pure,  thermo-electric  measurement  of  the  critical  ranges  of.     1916,  ii.  258 

(Paper). 
pure,  transformation  points  of.     1913,  ii.  682. 
reaction  between,  and  carbon  monoxide.     1921,  ii.  363. 
recovery  of,  from  foundry  waste.     1912,  i.  573  ;  1915,  i.  560. 
recrystallisation  of.     1920,  i.  757. 
reduction  of,  by  hot  gases.     1914,  ii.  320. 
reduction  of,  by  platinum.     1915,  i.  623. 

Roman  bloom  of,  found  at  Corstopitum.     1912,  i.  118  (Paper). 
siliceous,  utilisation  of.     1913,  ii.  524. 
solid  solution  of  oxygen  in.     1921,  i.  271  (Paper). 
solubility  of.     1921,  i.  470. 
solubility  of  carbon  in,  at  high  temperatures.     1911,  ii.  644. 
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solubility  of  cementite  in.     1912,  i.  586. 

solubility  of  graphite  in.     1921,  i.  450. 

solubility  of  hydrogen  in.     1912,  i.  588. 

spectrum  of.     1913,  ii.  696  ;   1916,  i.  399 ;  1917,  i.  415. 

spongy,  manufacture  of.     1913,  i.  601. 

strength  of,  at  varying  temperatures.     1915,  i.  601. 

structural,  tests  of,  for  bridges.     1912,  ii.  588  ;    1913,  i.  660. 

structural  changes  of,  during  annealing.     1914,  i.  692. 

as  substitute  for  copper  in  electric  conductors.     1915,  ii.  315. 

transformations  of,  below  700°  C.     1912,  ii.  382. 

washed,  manufacture  of.     1916,  i.  330. 

washed,  use  of,  in  steel  making.     1918,  i.  513. 

white,  conversion  of,  to  foundry  grades.     1919,  ii.  483. 
Iron  Age,  opinions  concerning.     1912,  i.  142. 
Iron  Alloys.     See  also  under  Component  Metals. 

influence  of  vanadium  and  titanium  on  nitrogen  in.     1916,  ii.  452. 

magnetic  analysis  of.     1918,  ii.  375  (Paper). 

magnetic  properties  of.     1911,  i.  656  ;   1913,  ii.  676  ;   1915,  ii.  316. 

pure,  preparation  of.     1918,  i.  547. 

thermo-electromotive  force  of.     1915,  ii.  317. 
Iron- Aluminium  Alloys,  magnetic  properties  of.     1918,  ii.  504. 
Iron-Antimony  Alloys,  properties  of.     1911,  ii.  624. 
Iron-Boron  Alloys,  properties  of.     1916,  ii.  455  ;   1917,  ii.  451. 
Iron- Boron-Nickel  Alloys,  properties  of.     1917,  ii.  451. 
Iron-Carbide — 

heat  of  formation  of.     1912,  i.  586. 

influence  of  sulphur  on,  in  presence  of  silicon.     1913,  i.  139  (Paper). 

solubility  of,  in  cast  iron.     1919,  ii.  516  ;  1920,  i.  739. 
Iron-Carbon  Alloys — 

bibliography  of.     1914,  ii.  382. 

graphitisation  in.     1919,  i.  565  (Paper)  ;    1920,  ii.  287  (Paper). 

hardness  of.     1914,  ii.  369. 

influence  of  gases  on  the  critical  ranges  of.     C.S.M.,  1911,  iii.  236. 

influence  of  hydrogen  on.     1912,  ii.  217. 

influence  of  nitrogen  on.     1912,  ii.  210  (Paper). 

magnetic  properties  of.     1913,  i.  669. 

magnetic  transformation  of.     1915,  ii.  320. 

properties  of.     1915,  ii.  317. 

pscudo-eutetic  temperature  of.     1917,  i.  413. 

relation  of  tensile  to  magnetic  properties  of.     1912,  ii.  596. 

specific  volume  of.     1915,  i.  621. 

bhermo-eleotric  properties  of .     1914,  i.  714. 
[BOB  I '  \i:i:<>\-(  ' 1 1 1 : < •  m 1 1  \i  Alloys,  b\ ruoture  of.     1919,  ii.  445  (Paper),  52!*. 
[bon-Cabbos  Oxygen  System,  equilibrium  of.     1917,  i.  414;  1921,  i.  436. 

Ikon,    Cabbob    and    Phosphobus.      1915,    i.     140    (Paper);     1918,    i.    388 

(I'd  per). 
Iron-Carhon-Silioon  Alloys,  constitution  and  properties  of.     C.S.M.,   1916, 

vii.  i. 
[BON-CaBBOH  Silicon  SYSTEM.      1911,  i.  665, 
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Iron-Carbon  System.     1911,1664;   1912,  i.  585,  ii.  000  ;   1913,  i.  080  ;   1914, 
i.  725  ;    1916,  i.  386,  ii.  400  ;    1918,  ii.  500. 

caloiimetrio  investigation  of.     1913,  ii.  683. 

determination  of  the  line  SE  in,  by  etching  sections  at  high  temperatures 
in  vacuo.     1917,  i.  189  (Paper).  ' 

influence  of  sulphur  on.     1911,  i.  000. 

liquidus  in.     1919,  i.  -447  {Papt  r). 

position  of  martensite  in  the.     1917,  i.  414. 

theory  of.     1911,  ii.  040  ;    1919,  i.  095. 
Ikon -Chromium  Alloy/s.     See  also  Stainless  Steel. 

constitution  of.     1918,  i.  540. 

equilibrium  of.     1911,  ii.  025. 

resistance  of,  to  acid  attack.     1911,  i.  077. 
Iron,  Chromium  and  Carbon,  relations  of.     1911,  i.  249  (Paper). 
Iron -Cobalt  Alloys — 

magnetic  properties  of.     1912,  ii.  599  ;    1921,  i.  463. 

physical  constants  of.     1919,  ii.  530. 
Iron,   Cobalt   and   Carbon,   chemical  and  mechanical  relations  of.     1915, 

i.  613. 
Iron-Cobalt  System.     1914,  i.  728. 

Iron-Copper-Nickel  Alloys,  properties  of.     1911,  i.  668. 
Iron-Copper  System.     1917,  ii.  456. 
Iron  Industry^ — 

position  of,  as  affected  by  the  War.     1915,  i.  600,  ii.  347,  350  ;    1916, 
ii.  472.     See  also  under  name  of  Countries. 

ores  of  metals  employed  in.     1917,  i.  288. 

welfare  in.     1916,  ii.  420. 
Iron-Iron-Sulphide  Sy*stem,  equilibrium  diagram  of.     1913,  i.  682. 
Iron-Manganese  Alloys,  influence  of  carbon  on.     1911,  ii.  76  (Paper). 
Iron-Manganese  System.     1915,  i.  622. 
Iron-Molybdenum  and  Carbon,  chemical  and  mechanical  relations  of.    1916, 

i.  376. 
Iron-Nickel  Alloys — 

dilatation  and  contraction  of.     1914,  ii.  365. 

electric  resistance  of.     1914,  ii.  377. 

electrolytic  deposition  of.     1918,  ii.  505. 

electrolytic,  properties  of.     1914,  i.  729. 

expansion  of.     1917,  ii.  447. 

forgeability  of.     1920,  i.  727. 

magnetic  properties  of.     1912,  ii.  599  ;    1920,  ii.  380  ;    1921,  i.  463. 

properties  of.     1921,  i.  400. 
Iron-Nickel-Carbon  Alloys,  thermo-electric  properties  of.    1913,  i.  007* 
Iron,  Nickel-Copper  Alloys.     1912,  i.  587. 
Iron-Nickel  System.     1911,  i.  667. 
Iron  Nitride,  metallography  of.     1915,  ii.  75. 
Iron-Nitrogen  Compound,  formation  of.     1914,  ii.  382. 
Iron  and  Nitrogen.     1912,  ii.  210  (Paper). 
Iron  Ore — 

analysis  of.     See  Analysis. 

arseniferous,  distribution  of.     1915,  i.  487. 
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blackband,  analyses  of.     1918,  i.  470. 

bog,  formation  of.      1915,  ii.  219. 

chrome,  use  of,  as  furnace  lining.     1916,  i.  304. 

chromiferous,   manufacture  of  pig  iron  and  steel  from.      1913,  i.   460, 
ii.  462. 

clayband.     1918,  i.  470. 

Cleveland,  smelting  of.     1919,  ii.  483. 

density  of.     1912,  ii.  447. 

distribution  and  supply,  economic  aspect  of.     1920,  ii.  313. 

electric  smelting  of.     1911,  i.  587,  ii.  548  ;    1912,  i.  507,  ii.  530  ;    1913,  i. 

590,  ii.  584 ;   1914,  i.  647,  ii.  323  ;    1915,  i.  554,  ii.  264  ;    1916,  i.  334 ; 

1917,  ii.  393  ;   1918,  i.  495,  ii.  462 ;    1919,  i.  647,  ii.  488 ;  1920,  ii.  344; 

1921,  i.  405,  ii.  365. 
geology  of.     1913,  ii.  495  ;    1916,  ii.  374  ;    1920,  i.  668. 
handling  of.     1911,  i.  528,  ii.  486;    1912,  i.  445,  ii.  462;    1913,  i.  522, 

ii.  517  ,    1914,  i.  581,  ii.  276  ;    1915,  i.  494,  ii.  223  ;    1916,  i.  300  ;   1917, 

i.  289,  ii.  345  ;    1918,  i.  473  ;    1919,  ii.  463  ;    1920,  i.  675,  ii.  312  ;    1921, 

i.  376,  339. 
Jurassic,  of  the  United  Kingdom     1918,  i.  71  (Paper). 
low-grade,  utilisation  of.     1920,  ii.  314. 
manganiferous,  smelting  of.     1915,  i.  547  ;  1917,  ii.  390. 
mechanical  diggers  for.     1918,  i.  473. 

microscopic  examination  of.     1913,  ii.  514;  1920,  ii.  312;  1921,  i.  376. 
minette,  composition  of.     1911,  ii.  469. 
minette,  smelting  of.     1915,  i.  546. 
minette,  vanadium  in.     1915,  ii.  221. 
negative  value  of  silica  in.     1917,  ii.  388. 
origin  of.     1911,  i.  476  {Paper),  514,  ii.  468  ;    1912,  ii.  446  ;    1913,  i.  506, 

ii.  494  ;    1914,  i.  570,  ii.  266  ;    1915,  i.  480  ;    1916,  ii.  374  ;    1917,  i.  282, 

ii.  338  ;   1918,  i.  470  ;   1919,  i.  616  ;   1920,  i.  668. 
search  for.     1911,  ii.  469;    1912,  ii.  447  ;    1913,  ii.  513  ;   1916,  i.  299. 
storage  of.     1911,  i.  529;   1919  i.  651. 
supplies  for  Midlands.     1919,  i.  702. 
titaniferous,  smelting  of.     1911,  ii.  552;   1913,  i.  583;  1914,  i.  638;  1915, 

i.  549;  1920,  i.  201  (Paper),  6ii9. 
Iron  Ore  (Okouraphical  Distribution) — 

Africa.     1915,  i.  483  ;    1916,  ii.  375  ;    1917,  i.  284  ;    1920,  ii.  309  ;    1921, 
ii.  334. 

Algeria.     1911,  i.  518,  ii.  475  ;  1912,  i.  434  ;  1913,  ii.  500  ;  1920,  ii.  309. 

Asia  .Minor.      1915,  i.  481. 

Australia.     1912,  ii.  449  ;   1919,  i.  617  ;    1921,  ii.  335. 

Austria.     1911,  i.  514,  ii.  470  ;    1914,  ii.  266. 

Balkan*.     1911,  ii.  471. 

Belgium.     1913,  ii.  496  ;    1919,  i.  618 

Bosnia.     1921,  ii.  336. 

Brazil.     1911,  i.  521,  ii.  481  ;    1912,  i.  431),  ii.  153;    1913,  i.  507;    1914, 

n.269;    1915,  i.  486;    1916,  i.  294,  298  ;    1918,  i.  472  ;    1919,  i.  620  j 

1920,  i.  671. 
British  Empire.     1920,  i.  668. 
Bulgaria.     1913,  i.  607;   1914,  ii.  267. 
Burma.     1916,  ii.  375. 
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Ikon  Ore  (Geographical  Distribution) — 

Canada.  1911,  i.  518,  ii.  476  j  1912,  i.  436,  ii.  460  ;  1913,  i.  510,  ii.  503  ; 

1914,  i.  571,  ii.  268  ;  1915,  i.  483  ;  1916,  ii.  375  ;  1917,  ii.  340  ;  1918, 
ii.  431  :  1919,  i  616;  1920.  ii.  307  ;  1921,  ii.  335. 

Celebes.  1920.  i.  671  :  1921,  i.  372. 

Ceylon.  1913.  ii.  4<>0. 

China.  1911,  i.  517  ;  1912,  i.  432  ;  1913,  i.  508,  ii.  499;  1914,  i.  572  ; 

1915,  i.  482  j  1916,  i.  290  j  1917,  ii.  340  ;  1919,  i.  020. 

Chili.  1911.  ii.  4S1  ;  1912,  ii.  32()  {Paper);    1913,  ii.  410  [Paper),  507; 

1914,  ii.  270  :  1915,  i.  487. 
Colombia.   1913,  i.  515. 
Cuba.  1911.  i.  521,  ii.  478;  1912,  i.  439,  ii.  453  ;  1913,  i.  510;  1915,  i.  485, 

ii.  219  ;  1916,  i.  203,  ii.  377  ;  1919,  i.  021. 
Czechoslovakia.  1920,  ii.  309. 
Dutch  East  Indies.  1921,  i.  372. 
Europe.  1920,  ii.  314  ;  1921,  ii.  337. 

Finland.  1916,  i.  288  ;  1919,  i.  019,  ii.  400  ;  1920,  ii.  309. 
France.  1911,  i.  514;  1912,  i.  431  ;  1913,  i.  507,  ii.  490;  1914,  ii.  131 

( Papt  r)  ;  1915,  i.  480  ;  1916,  ii.  374  ;  1917,  ii.  339  ;  1919,  i.  618,  ii.  459  ; 

1920,  i.  009,  ii.  307  ;  1921,  i.  372,  ii.  15  (Paper),  335. 
Germany.  1911,  i.  516,  696,  ii.  472  ;  1912,  i.  431  ;  1913,  ii.  497  ;  1914, 

i.  570 ;  1915,  i.  481  ;  1919,  i.  618,  ii.  459  ;  1920,  i.  670. 
Holland.  1919,  i.  019. 

Hungary.  1911,  i.  517,  ii.  472  ;  1914,  ii.  267  ;  1919,  ii.  460  ;  1920,1.670. 
Iceland.  1921,  i.  372. 
India.  1920,  i.  669,  ii.  307. 
Indo-China.  1911,  ii.  475. 
Italy.  1911,  ii.  365,  380,  390,  409  413  (Papers),  472  ;  1912,  ii.  447  ;  1915, 

i.  481. 
Japan.  1911,  i.  517,  ii.  475  ;  1917,  i.  283. 
Jugo-Slavia.  1921,  ii.  336. 
Korea.  1918,  i.  471. 

Lapland.  1911,  ii.  113  (Paper) ;  1913,  ii.  498. 
Lorraine.  1912,  i.  620  ;  1914.  ii.  145  ;  1916,  i.  289  ;  1919,  i.  618  ;  1920, 

i.  669,  ii.  307;  1921,  ii.  18. 
Madagascar.  1913,  i.  510,  ii.  502. 
Mexico.  1919,  i.  621. 

Morocco.  1913,  i.  510,  ii.  501  ;  1915,  i.  482;  1920,  ii.  309  ;  1921,  i.  373. 
New  Caledonia.  1913,  i.  459. 
Newfoundland.  1911,  ii.  476  ;  1913,  i.  511  ;  1916,  i.  292,  ii.  376  ;  1918, 

ii.  431;  1919,  i.  617  ;  1920,  i.  668. 
New  South  Wales.  1915,  i.  484  ;  1919,  i.  617. 
Norway.  1911,  ii.  473;  1912,  i.  432,  ii.  447  ;  1913,  i.  507  ;  1919,  ii.  460  ; 

1920,  i.  670. 
Peru.  1921,  i.  373. 

Philippine  Islands.  1912,  i.  433  ;  1915,  i.  482,  ii.  216  ;  1916,  i.  290. 
Poland.  1915,  i.  481  ;  1919,  ii.  460  ;  1920,  i.  670. 
Porto  Pvico.  1918,  ii.  431. 
Portugal.  1920,  ii.  308. 
Queensland.  1919,  i.  617  ;  1921,  ii.  335. 
Russia.  1911,  ii.  473  ;  1912,  ii.  448  ;  1914,  i.  571,  ii.  267  ;  1915,  i.  481  ; 

1916,  ii.  375  ;  1917,  ii.  339  ;  1919,  ii.  460  ;  1920,  i.  670. 
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Ikon  Ore  (Geographical  Distribution) — 
Scandinavia.     1919,  i.  619. 

Serbia.     1912,  ii.  449  ;    1913,  ii.  508  ;    1921,  i.  372. 
Siberia.     1913,  i.  509,  ii.  500  ;    1919,  ii.  460. 
South  Africa.     1912,  i.  430,  ii.  449;    1915,  ii.  216;    1920,  ii.  309;    1921, 

ii.  334. 
South-West  Africa.     1915,  ii.  217  ;   1921,  ii.  334. 
Spain.     1911,  i.  517,  699,  ii.  473;  1912,  ii.  449  ;   1913,  ii.  498  ;   1914,  i.  571  ; 

1916,  i.  289  ;    1921,  i.  374. 
Spitzbergen.     1919,  i.  620. 
Sumatra.     1916,  i.  290. 
Sweden.     1911,  i.  517,  ii.  473  ;    1912,  ii.  449  ;    1914,  i.  571,  ii.  267  ;    1915, 

ii.  216  ;    1920,  ii.  309,  313. 
Switzerland.     1920,  i.  671  ;   1921,  ii.  337. 
Tasmania.     1913,  i.  459  ;    1919,  i.  617. 
Togoland.     1916,  i.  292. 
Trinidad.     1912,  ii.  453  ;   1913,  i.  515. 
Tunis.     1913,  ii.  502  ;   1920,  ii.  309. 
Turkey.     1914,  i.  571. 
Ukraine.     1919,  ii.  460. 
United  Kingdom.     1911,  ii.  470  ;  1912,  i.  431 ;  1916,  i.  288  ;   1917,  i.  282, 

ii.  345  ;   1918,  i.  71  (Paper),  558  ;   1919,  i.  616,   ii.  458  ;   1920,  i.  668,  ii. 

306. 

United  States.  1911,  i.  518,  ii.  477  ;  1912,  i.  437,  ii.  450  ;  1913,  i.  512, 
ii.  504  ;  1914,  i.  573,  ii.  268  ;  1915,  i.  485,  ii.  218  ;  1916,  i.  293,  ii.  376  ; 
1917,  i.  283  ;    1920,  i.  671,  ii.  309,  314 ;    1921,  i.  374. 

Uruguay.     1911,  i.  522  ;    1916,  ii.  577. 

Venezuela.     1913,  ii.  508  ;   1915,  i.  487  ;    1916,  ii.  377. 

Victoria.     1911,  ii.  422  ;    1913,  ii.  508. 

Western  Australia.     1913,  i.  517  ;    1919,  i.  617  ;    1920,  ii.  307. 

World's  resources  of.     1911,  i.  704,  ii.  682;    1912,  i.  635,  ii.  644;    1917, 

i.  427,  ii.  341  ;    1920,  i.  672  ;    1921,  i.  375,  ii.  337. 
Iron  Ore  (Preparation).     1911,  i.  530,  ii.  488  ;    1912,  i.  447,  ii.  463  ;    1913, 

i.  523,  ii.  518  ;    1914,  i.  583,  ii.  277  ;    1915,  i.  495,  ii.  224 ;    1916,  i.  300, 

ii.  384  ;    1917,  i.  290,  ii.  346  ;    1918,  i.  474,  ii.  436;   1919,  i.  625,  ii.  464  ; 

1921,  i.  376,  ii.  339. 
agglomeration.     1911,  ii.  491  ;    1913,  i.  525  ;    1917,  ii.  846. 
briquetting.     1911,  i.  533,  ii.  490  ;   1912,  i.  450,  ii.  465  ;  1913,  i.  525,  ii.  512  ; 

1914,  i.  585;  ii.  279  ;   1915,  i.  497  ;   1917,  ii.  7  (Paper) ;   1920,  ii.  313. 
briquetting,  bibliography  of.     1917,  ii.  43. 
briquetting,  special  process  of.     See  Briquetting  Processes, 
calcination.     1911,  i.  533,  ii.  492  ;    1913,  i.  524;   1918,  i.  65. 
calcining  kilns.     1913,  i.  524  ;   1914,  ii.  27!) ;   1919,  i.  625. 
calcining  kilns,  Gjers.     1911,  i.  533,  534. 
calcining  kilns,  Lightning.     1913,  i.  524. 
oalcining  Kiln,  Wedge.     1911,  i.  534;  1919,  ii.  521. 
calcining  kilns,  Wilfrcy.     1911,  i.  534. 
concentration.     1011,  i.  531,  ii.  488;  1912,  i.  448,  ii.  447,  463 ;  1913,i.623, 

ii.  519  ;    1914,  i.  583  ;    1915,  ii.  224  ;    1917,  i.  2«)(l  ;    1918,  ii.  436  ;    1919, 

ii.  464. 
crushing.     1912,  i.  447  ;    1913,  ii.  518  ;    1915,  i.  495. 
crushing,  Hadlicld  Crusher.      1912,  ii.  464. 
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Iron  Ore  (Preparation) — 
dressing.     1911,  i.  530. 
drying.     1912,  i.  447  ;    1915,  i.  495. 
grading.     1912,  i.  446  ;    1914,  ii.  278. 
magnetic  separation.     1911,  i.  632,  ii.  489 ;    1913,  ii.  520  ;    1914,  i.  583, 

ii.  277  ;    1915,  i.  495  ;    1916,  i.  300. 
magnetic  separators,  Ball  and  Norton.     1913,  i.  523  ;  1915,  i.  496. 
magnetic  separators,  Campbell.     1913,  ii.  520. 
magnetic  separators,  J.  Harrison  Carter.     1915,  ii.  224. 
magnetic  separators,  Erikson.     1911,  i.  530. 
magnetic  separators,  Forsgren.     1911,  i.  530. 
magnetic  separators,  Grondal.     1911,  i.  532  ;    1912,  ii.  464. 
magnetic  separators,  Huff.     1911,  i.  533  ;    1912,  ii.  463  ;    1914,  ii.  278. 
magnetic  separators,  Humboldt.     1911,  i.  530. 
magnetic  separators,  Johnson.     1911,  i.  530. 
magnetic  separators,  Kessler.     1911,  i.  530. 
magnetic  separators,  Knowles.     1911,  i.  530. 
magnetic  separators,  Mechernich.     1911,  i.  530. 
magnetic  separators,  Moxham-du-Pont.     1914,  i.  584. 
magnetic  separators,  Odling.     1911,  i.  530. 
magnetic  separators,  Ullrich.     1911,  i.  532  ;    1914,  i.  583. 
magnetic  separators,  Varin.     1911,  i.  530. 
magnetic  separators,  Wetherill.     1911,  i.  530,  533  ;   1912,  ii.  469 ;   1917,  ii. 

346. 
magnetic  separators,  Witherbee.     1917,  ii.  346. 
magnetic  separators,  Witherbee-Sherman.     1914,  ii.  277. 
nodulising.     1911,  ii.  492  ;    1915,  i.  497  ;   1916,  i.  301  ;   1920,  ii.  313. 
noduhsing,  Jones-Step  process.     1911,  i.  595;  1912,  i.  533,  ii.  529;  1914, 

ii.  279;  1921,  ii.  368. 
roasting.     1912,  i.  452  ;   1913,  ii.  521. 
roasting  kilns  for  spathic  ore.     1915  i.  497. 
screening.     1912,  ii.  465. 
sintering.     1913,  ii.  521  ;    1914,  i.  585,  ii.  278  ;    1916,  i.  301  ;    1917,  i.  291  ; 

1918,  ii.  436. 
sintering,  Dwight-Lloyd   process.      1911,  ii.  491;    1912,  i.  451,  ii.  465; 

1913,  ii.  522,  523  ;  1917,  ii.  28  ;  1918,  i.  474,  ii.  436. 
sintering,  Gayley-D  wight- Lloyd  process.  1912,  ii.  465. 
sintering,  Greenawalt  process.     1913,  ii.  522,  523  ;    1917,  ii.  33  ;    1921, 

i.  376. 
sintering,  Huntington-Heberlein  process.     1917,  ii.  32. 
sintering,  Krom  process.     1921,  ii.  339. 
sintering,  .Schumacher  process.     1913,  ii.  523. 
sintering,  West  process.     1913,  i.  526,  ii.  523  ;    1917,  ii.  36. 
sintering  machine,  Law.     1914,  ii.  279. 
washing.     1912,  i.  447,  ii.  464  ;   1914,  i.  585,  ii.  278  ;   1915,  i.  495,  ii.  223  ; 

1916,  ii.  384;  1921,  ii.  339. 
washing,  Siebel-Freygang  process.     1914,  i.  575. 
Woodbury  slime  jig  for  classifying.     1912,  ii.  465. 
Iron  Ore  Mines — 

accidents  in.     1911,  i.  529  ;  1913,  ii.  517. 

blasting  in.     1911,  i.  526,  ii.  485  ;    1912,  i.  443,  ii.  459  ;    1913,  i.  520. 

h 
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Iron  Ore  Mines — 

in  the  Jiriey  region  damaged  during  German  occupation.     1921,  ii.  59 

(P(i)x  r). 

electricity  in.     1911,  ii.  485;    1914,  ii.  276. 

equipment  of.     1911,  ii.  469  ;    1912,  i.  444,  ii.  459  ;    1913,  i.  520,  ii.  515 ; 

1918,  i.  473. 
exploration  of.     1917,  ii.  339. 

explosives  in.     1911,  i.  526,  ii.  485  ;    1912,  i.  443,  ii.  459  ;    1913,  i.  520. 
glass  models  of.     1911,  i.  528. 
haulage  in.     1911,  i.  528,  ii.  486  ;   1912,  i.  445  ;   1914,  i.  581,  ii.  276  ;   1915, 

i.  493. 

methods  of  working.  1911,  i.  526,  ii.  485;  1912,  i.  444,  ii.  460  ;  1913, 
i.  521,  ii.  516  ;  1914,  i.  580,  ii.  276  ;  1915,  i.  492,  ii.  222  ;  1916,  i.  299, 
ii.  383  ;    1918,  i.  473  ;    1919,  ii.  463  ;   1920,  ii.  312  ;    1921,  i.  376,  ii.  338. 

safety  in.     1914,  ii.  276  ;    1915,  i.  493  ;  1917,  ii.  383. 

sanitation  in.     1913,  ii.  517. 

shaft  sinking  in.     1911,  i.  526  ;    1912,  i.  443. 

signalling  in.     1911,  ii.  486. 

slushing  system  in.     1921,  ii.  338. 

timbering  in.     1912,  i.  444. 

valuation  of.     1914,  i.  582  ;    1915,  ii.  223  ;    1917,  i.  289. 

ventilation  of.     1913,  i.  522 ;  1915,  i.  493. 

winding  plant  for.     1915,  i.  493. 
Iron  Ore  Mining.     1911,  i.  526,  ii.  485  ;    1912,  i.  443,  ii.  458  ;    1913,  i.  520, 
ii.  513  ;    1914,  i.  579,  ii.  275  ;    1915,  i.  491,  ii.  222  ;    1916,  i.  299 ;    1917, 
i.  289,  ii.  344,  345  ;    1918,  ii.  383  ;    1919,  ii.  463. 

application  of  microscopy  to.     1913,  ii.  514. 

economics  of.  1911,  i.  530  ;  1912,  i.  446,  ii.  463;  1913,  i.  522  ;  1914,  i. 
582,  ii.  277  ;    1915,  i.  494  ;   1920,  ii.  350 ;  1921,  ii.  338. 

history  of.     1911,  ii.  408;    1912,  ii.  463  ;    1913,  i.  522  ;    1914,  ii.  277. 
Iron  Oxides — 

action  of,  upon  acid  furnace  structure.     1919,  ii.  159  {Paper). 

artificial  and  natural.     1918,  ii.  430. 

magnetic,  preparation  of.     1911,  ii.  493. 

reaction  between,  and  carbon.     1921,  ii.  363. 
Iron-Oxygen  System.     1919,  ii.  533. 

Iron  Phosphide,  crystals  of,  from  blast-furnace.     1916,  i.  331  ;   1918,  i.  190. 
Iron-Phosphorus  System,     1911,  i.  666. 
1  bon  Sands — 

in  Canada.     1912,  ii.  450  ;    1917,  i.  283. 

in  New  Zealand.     1917,  ii.  341  ;    1920,  i.  <i»',!>. 

New  Zealand,  smelting  of.      1917,  i.  342  ;    1920,  i.  201  {Paper). 

production  of  iron  and  steel  from.     1921,  i.  410,  ii.  363. 
Ikon  SILICATES,  artificial  production  of.     1916,  i.  389. 
Jron  Sii,H  on  Au.ovs — 

acid-resisting.     1914,  ii.  385;   1917,  ii.  434.     See  aim  Alloys,  non-corrosive. 

magnetic  properties  of.     1913,  i.  660  ;    1920,  i.  739. 
Iron  Siur<,\  <  aim'.on  Alloys.     1011,  i  421  (Paper) j    1915,  i.  276  {Paper). 
Ikon  Solutions,  resistance  of.      1917,  i.  411. 

Ikon  wo  Steel — 

influence  of  composition  and  treatment  on  properties  of.     1914,  i.  714. 
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Iron  and  Steel — 

physical  and  chemical  properties  of.     1911,  i.  042,  ii.  007;    1912,  i.  555, 
ii.  582  ;    1913,  i.  055,  ii.  050  ;    1914,  i.  702,  ii.  303  ;    1915,  i.  595,  ii.  300  ; 
1916,  i.  309.  ii.  447;   1917,  i.  392,  ii.  433;  1918,  i.  533,  ii.  490;   1919, 
i.  682,  ii.  516  :    1920,  i.  739.  ii.  379;  1921,  i.  450,  ii.  390. 
Ebon-Sulphur  System.     1912,  ii.  004. 

[bon-Uranium  Alloys.     1920,  ii.  388  ;  C.S.M.,  1920,  x.  129. 
Iron,  Vanadium,  and  Carbon,  chemical  and  mechanical  relations  of.     1912, 

i.  215  {Paper). 
Iron-Zinc  Alloys,  structure  and  properties  of.     1914,  i.  730. 
Iron  Ac.  properties  and  composition  of.     1916,  ii.  404  ;    1920,  i.  759,  ii.  395. 
u  Ironisino  "'  Process.     1912,  ii.  579. 
Ironworks — 

efficiency  in.     1918,  i.  490. 

equipment  of.     1916,  i.  333. 

handling  material  in.     1913,  ii.  588. 

hygiene  in.     1915,  ii.  205. 

methods  of  transport  of  raw  material  in.     C.S.M.,  1914,  vi.  1. 

safety  rules  in.     1916,  ii.  420. 
Irthlingborough,  iron  mines  at.     1920,  h\  300. 
Isle  of  Man,  iron  ore  in.     1919,  ii.  458. 
Italy — 

asphalt  in.     1913,  i.  559. 

bauxite  in.     1921,  i.  372. 

coal  in.     1913,  i.  538  ;   1914,  ii.  289  ;   1921,  i.  384. 

coal  crisis  in.     1915,  ii.  343. 

coal  transport  in.     1913,  ii.  574. 

dolomite  in.     1912,  i.  450. 

iron  industry  of.     1911,  ii.  239  (Paper). 

iron  ore  in.     1911,  ii.  365,  380,  390,  409,  413  (Paper),  472  ;   1912,  ii.  447  ; 
1915,  i.  481. 

lignite  in.     1921,  ii.  347. 

magnesite  in.     1915,  ii.  220  ;   1917,  i.  302. 

metallurgical  industries  of.     1920,  i.  705. 

molybdenite  in.     1912,  ii.  450. 

natural-gas  in.     1912,  ii.  500. 

nickel  in.     1917,  i.  287. 

petroleum  in.     1912,  ii.  495  ;    1915,  i.  520. 

rolling-mills  in.     1911,  ii.  575  ;   1912,  ii.  571  ;   1913,  ii.  034. 

Steel  Trust  in.     1911,  ii.  070. 

steelworks  in.     1911,  ii.  239,  304,  585  ;    1912,  ii.  036  ;   1913,  ii.  618  ;   1914, 
i.  075,  ii.  343. 

use  of  electricity  in  metallurgical  industries  of.     1911,  ii.  215  (Paper). 

use  of  volcanic  heat  for  power  production  in.     1917,  i.  308. 
Izod  Impact-Testing  Machine.     1911,  ii.  055  ;   1917  ii.  112  ;   1918,  ii.  494. 
Izod  Test.     1921,  i.  462. 

J 
Jamieson  Coke-Oven.     1912,  ii.  492. 

Jantzen  Plant  for  granulation  of  blast-furnace  slag.     1912,  ii.  636. 
Japan — 

blast-furnaces  in.     1921,  i.  408. 
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Japan — 

coal  in.     1911,  i.  544,  ii.  508  ;   1912,  ii.  481  ;    1913,  i.  538  ;    1915,  ii.  233; 

1917,  ii.  365  ;    1920,  ii.  32(5. 
history  of  iron-ore  mining  in.     1912,  i.  446. 
iron  industry  in.     1911,  ii.  547;   1917,  i.  426  ;    1918,  ii.  510  ;    1919,  i.  703  ; 

1920,  ii.  350. 

iron  ore  in.     1911,  i.  517,  ii.  475  ;    1917,  i.  283. 

manganese  ore  in.     1911,  i.  523. 

petroleum  in.     1911,  i.  553,  ii.  514  ;    1917,  i.  321  ;    1919,  i.  643. 

statistics  of.     See  Statistics. 

steelworks  in.     1916,  i.  349  ;    1919,  ii.  500  ;    1921,  i.  427. 
Java,  petroleum  in.     1921,  i.  391. 
Jeffbey  Coal-Cutter.     1914,  i.  624. 
Jeffrey-Drennen  Coal-Cutteb.     1914,  i.  624. 
Jeffbey  Mine  Locomotives.     1914,  ii.  308. 
Jenkins'  Metal-Spbaying  Pbocess.     1915,  ii.  327. 
Johnson  Magnetic  Sepabatob.     1911,  i.  530. 
Johnson  Method  for  estimation  of  vanadium.     1912,  ii.  621. 
Johnson  Testing  Machine.     1920,  ii.  380. 

Johnson,  Richabd,  &  Nephew,  Ltd.,  wire-rod  mill  of.     1921,  i.  432. 
Johnson,  William  &  Sons,  Ltd.,  visit  to  works  of.     1912,  ii.  415. 
Joints — 

pin,  strength  of.     1917,  i.  409. 

riveted,  strength  of.     1911,  ii.  617  ;   1915,  ii.  314. 

welded,  fatigue  of.     1912,  i.  563,  ii.  588. 
Jones  &  Laughlin  Steel  Co.,  coke-oven  plant  of.     1921,  ii.  352. 
Jones  Step  Pbocess.     1911,  i.  595  ;    1912,  i.  533,  ii.  529,  530  ;    1914,  ii.  279  ; 

1921,  ii.  368. 

Josseband  and  Jacquet  Peocess  of  rolling  bright  steel  bars.     1915,  i.  591. 
Jugo-Slavia — 

chromitein.     1921,  i.  373. 

coal  in.     1921,  i.  384;  ii.  347. 

iron  ore  in.     1921,  ii.  336.    ■ 

mineral  resources  of.     1921,  i.  372,  373. 
Junkebs'  Coal  Calobimeteb.     1914,  i.  592,  ii.  284  ;   1915,  i.  503. 

K 

Kansas,  petroleum  in.     1920,  ii.  334. 

Kaolinite,  intumescent.     1917,  i.  303. 

Kaolins,  properties  of.     1921,  ii.  340. 

Kapnogbaph,  for  indicating  cleanliness  of  blast-furnace  gas.     1914,  i.  642, 

Kabbozit.     1921,  ii.  353. 

Karlik  Si'kkd  Indicator.     1911,  ii.  531. 

Kayk,  Joseph  &  Sours,  Ltd.,  works  of.    1912,  ii.  426. 

Kek  Mill  for  grinding-stone  dust.     1917,  i.  334. 

Kkllku  ELECTRIC  Furnace.     1911,  i.  023  •    1912,  i.  507  ;    1913,  i.  629. 

Kennedy  Hot-Blast  Stove.     1912,  ii.  Hi's. 

Kknnkiiy-Moriuson  Rolling-Mill.     1912,  ii.  147. 

Kknnldy  Tkstinu  Machine.    1912,  i.  5<><). 

Kennicott-Sargknt  Colorimetkr.      1912,  ii.  <i22. 
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Kent,  coal  in.     191 1,  ii.  507  ;   1912,  ii.  479  ;   1913,  i.  536  ;   1919,  i.  038  ;   1921, 
i.  382. 

K  i:\  rucKY.     Si  e  also  United  States. 

coal  in.     1912,  i.  468  ;    1913,  i.  542  j    1920,  i.  691. 
iron  ore  in.     1913,  i.  514. 
oil  shale  in.     1920,  ii.  335. 
petroleum  in.     1920,  i.  700  ;    1920,  ii.  322,  334. 
Kerosene,  use  of,  in  gasoline  engines.     1917,  ii.  377. 
Kerpely  Gas-Producer.     1911,  i.  559;  1912,  i.  480,  ii.  502,  503  ;  1913,  i.  562, 

ii.  106  ;    1914,  i.  618,  ii.  304  ;   1915,  ii.  249  ;   1919,  i.  644. 
Kershaw  Gas-Producer.     1914,  i.  617.  , 

Kbssleb  Magnetic  Separator.     1911,  i.  530. 

Kestner's  Apparatus,  for  removing  gases  from  feed  water.     1921,  i.  469. 
Ketos  Steel,  hardening  of.     1911,  ii.  598. 
Ku.selgtjhr  Bricks.     See  Refractory  Bricks. 
Kimmeridge  Oil  Shale.     1919,  i.  642. 
King  sway  Electric  Safety-Lamp.     1917,  i.  333. 
Keener  Hardness  Testing  Machine.     1911,  ii.  622. 
Kir un a,  iron  mines  of.     1920,  ii.  309. 
Kitson  &  Co.,  Ltd.,  visit  to  works  of.     1912,  ii.  398. 
Kjeldahl  Method  of  estimating  nitrogen  in  coal  and  coke.     1915,  i.  635. 
Kjellberg  Welding  Process.     1912,  i.  551. 
Kjellin  Electric  Furnace.     1911,  i.  624,  ii.  227,  553,  589  ;   1912,  i.  538,  542, 

ii.  562  ;    1913,  i.  629,  ii.  298. 
Kxecht  &  Hibbert's  Method  for  volumetric  estimation  of  ferric  oxide.     1914, 

ii.  395. 
Knoth  Cooling  Device.     1913,  ii.  614. 
Knowles'  Magnetic  Separator.     1911,  i.  530. 
Knox  Cooling  Device.     1913,  ii.  234  ;   1919,  i.  663. 
Koerting  Gas-Producer.     1913,  ii.  558. 
Konig-Martens  Polarisation  Istrument.     1914,  i.  745. 
Kopper's  Coke-Oven.     1911,  i.  551,  ii.  512;    1912,  ii  490,  491,  492  ;    1913, 

i.  547,  549,  ii.  544,  545,  546,  548  ;    1914,  i.  604,  ii.  20,  25,  291  ;    1915, 

i.  515  ;    1921,  i.  388,  ii.  352. 
Koppers  System  of  ammonia-sulphate  recovery.     1914,  i.  607. 
Korea,  blast-furnaces  in.     1915,  i.  554. 

iron  ore  in.     1918,  i.  471. 
Korfmann  Coal-Cutter.     1912,  ii.  510. 

Korting  Gas-Producer.     1912,  ii.  161,  505  ;   1913,  i.  566,  ii.  558. 
Kranz  Triplex  Process.     1919,  ii.  495  ;   1921,  i.  417. 
Krigar  Furnace.     1918,  ii.  466. 
Kroell  Reheating  Furnace.     1912,  i.  548. 
Krom  Sintering  System.     1921,  ii.  339. 
Kr.js  Coke-Oven.     1912,  ii.  490. 
Kpxpp  Testing  Machine.     1915,  i.  598. 
Kkupp's  Rustless  Steel.     1921,  i.  470. 

iiss  Spectral  Apparatus.     1914,  i.  745. 
Kryn  and  Lahy  Works,  foundry  equipment  of.     1921,  ii.  372. 
Kubierschky's  Method  for  the  distillation  of  tar.     1915,  ii.  238. 
Keepers  Gas-Producer.     1911,  ii.  521;    1912,  i.  481. 
Kynoch  Gas-Producer.     1915,  ii.  251. 
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La  Belle  Coke  Plant.     1920,  ii.  330. 

Laboratory  Equipment  and  Apparatus.     1911,  i.  680,  ii.  655  ;   1912,  i.  606, 
ii.  616,  622  ;   1913,  i.  687,  692,  ii.  707  ;   1914,  ii.  390  ;   1915,  i.  629,  632, 
ii.  328,  333  ;    1916,  ii.  467  ;    1917,  ii.  401  ;    1920,  i.  689,  ii.  395;    1921, 
ii.  419. 
Lacquering  of  metals.     1921,  i.  449. 
Ladle  Nozzles,  standardisation  of.     1918,  i.  516. 
Ladles — 

for  foundries.     1913,  i.  611. 

hot  metal,  used  in  steelworks.     1917,  ii.  413  ;   1918,  i.  516. 

moulding  of.     1921,  ii.  372. 
La  Grange-Hoho  Process  of  electric  welding.     1914,  ii.  359  ;   1916,  ii.  444. 
Lahn  Iron  Ores.     1920,  i.  670. 
Lake  Superior,  iron  ores  of.     1920,  ii.  310,  314. 
Lamberton  Rolling-Mill.     1913,  i.  78  (Paper),  1917,  i.  374. 
Lampacitos  Coke-Oven.     1911,  i.  551. 
Lanarkshire  Steelworks,  new  plant  of.     1920,  i.  721. 
Lancashire.     See  also  United  Kingdom. 

constituents  of  coal  in.     1921,  i.  385. 

geology  of  coal-field.     1919,  i.  638. 

iron  ore  in.     1919,  ii.  458. 
Lancashire  Hearth,  combination  of,  with  electric  furnace.     1915,  i.  557. 
Landis  Grinder.     1911,  ii.  570. 
Lanthanum,  influence  of  ,on  cast  iron.     1920,  i.  740. 
Lapland,  iron  ores  of,     1911,  ii.  113  (Paper) ;    1913,  ii.  498. 
Lash  Method  for  production  of  sound  ingots.     1913,  ii.  626. 
Laterite,  origin  of.     1917,  ii.  338. 
Lavino  Furnace  Co.,  blast-furnaces  of.     1921,  i.  401. 
Law's  Sintering  Machine.     1914,  ii.  279. 
Lead — 

coating  of  metals  with.     1914,  i.  700  ;    1917,  i.  419  ;    1920,  i.  760  ;    1921, 
ii.  416. 

corrosive  action  of  soils  on.     1920,  ii.  394. 
"  Lebeauite."     1917,  i.  416. 

Le  Chatelier  Microscope.     1912,  ii.  615  ;   1920,  i.  757. 
Le  Chatelier  Pyrometer.     1912,  ii.  473  ;   1913,  ii.  532. 
Le  Chatelier-Saladin  Pyrometer.     1913,  ii.  176. 
Lecocq  Coke-Oven.     1914,  ii.  291. 

Lecocq  and  Pieters'  Method  of  measuring  coke-oven  gases.     1914,  i.  609. 
"  Lectromelt  "  Furnace.     1921,  i.  425. 
Ledebur  Method  for  estimation  of  oxygen.     1920,  ii.  396. 
Leeds-Northrup  Potentiometer.     1920,  ii.  320. 
Leeds  Steelworks,  visit  to.     1912,  ii.  405. 
Leicestershire.     See  also  United  Kingdom 

coal  in.     1920,  i.  692  ;    1921,  i.  382. 

ironstones  of.      1918,  i.  89. 
I, i:\ioi\k  Rotating  Pattern.     1920,  i.  712. 
Lenning's  Hydraulic  Press.     1911,  ii.  573. 
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Leskole  Pyrometer.     1912,  ii.  474  ;    1914,  ii.  285. 

Levoz  Converter.     1911,  i.  597  ;   1912,  ii.  543. 

Levoz  Direct  Process.     1921,  ii.  308. 

Lewis  Merthyr  Collieries,  coking  plant  of.     1920,  ii.  330. 

Lewis  -Thompson  Calorimeter.     1912,  i.  458. 

Light,  polarised.     See  Polarised  Light. 

Lightning  Calcining  Kiln.     1913,  i.  524. 

Lignite.     See  also  Coal  and  Brown  Coal. 

briqnetting  of.     1911,  i.  578;  1912,  ii.  519  ;    1919,  ii.  482  ;    1921,  ii.  359. 

combustion  of.     1919,  i.  030. 

constituents  of.     1921,  ii.  349. 

distillation  of.     1918,  i.  484. 

fuel  value  of.     1921,  ii.  345. 

gasification  of.     1921,  ii.  345. 

producer-gas  from.     1913,  i.  504;   1916,  ii.  408;    1917,  ii.  379;  1921,  i. 
395. 

utilisation  of.     1912,  ii.  475. 
Lime — 

influence  of,  on  acid  open-hearth  furnace.     1919,  i.  255  (Paper). 

influence  of,  in  basic  Bessemer  practice.     1918,  ii.  472. 
Lime  Kilns.     1921,  ii.  379. 

Limestone,  treatment  and  uses  of.     1919,  ii.  489. 
Linard  Bar  Rolling  Process.     1921,  i.  434. 
Lincoln  Arc  Welder.     1911,  ii.  002. 
Lincolnshire,  ironstones  of.     1918,  i.  89,  109. 
Linings,  cylinder,  casting  of.     1917,  i.  354.     See  also  Furnace  Linings  and 

Refractory  Bricks. 
Links,  split,  tests  on.     1914,  ii.  371. 
Liquids,  viscous,  flow  of,  through  pipes.     1916,  ii.  400. 
"  Little's  Cooler."     1912,  i.  497. 
Ljungberg's  System  of  charcoal  burning.     1915,  i.  513. 
Lobdell-Calender  Roll-Grinding  Machine.     1914,  ii.  340. 
Locks,  production  of.     1921,  i.  448. 
Locomotive  Construction — 

use  of  cast-steel  frames.     1913,  i.  051. 

use  of  forged  pistons.     1915,  i.  588. 

use  of   mild  steel  for   fireboxes.      1911,  i.   050;    1915,  i.    012;    1918, 
ii.  495. 

use  of  vanadium-steel  frames.     1913,  ii.  047. 
Locomotives — 

use  of  oil  fuel  for.     1916,  ii.  400. 

use  of  pulverised  fuel  for.     1918,  ii.  448. 
, Lodge  Electrostatic  Process.     1920,  i.  708  ;   1921,  i.  404. 

rough-cleaning  of  blast-furnace  gas  at  Skinningrove  by.     1920,   ii.    05 
(Paper). 
Lohe  Tilting  Forehearth  for  foundry  cupola.     1911,  i.  592. 
Lohmannisino  Process.     1912,  i.  599,  ii.  580  ;   1917,  ii.  401. 
Loomis-Pettibone  Gas-Producer.     1911,  i.  501,  ii.  525  ;   1913,  ii.  558. 
Lorain  System  of  Welding.     1911,  i.  038. 

Lorraine,  iron  ore  in.     1912,  i.  020  ;   1914,  ii.  145  ;   1916,  i.  289  ;   1919,  i.  018  ; 
1920,  i.  009,  ii.  307  ;   1921,  i.  400,  ii.  18. 
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Louisiana.     See  also  United  States. 

natural-gas  in.     1911,  ii.  519. 

petroleum  in.     1912,  ii.  498  ;    1920,  ii.  332. 
Louvrier-Louis  Electric  Furnace.     1914,  i.  653. 
Louys  Process  of  concentration.     1913,  i.  530. 
Love  Rolling-Mill.     1911,  ii.  574. 

Low  Moor  Iron  Co.,  West  Virginia,  blast-furnaces  of.     1921,  i.  401. 
Luders'  Lines.     1911,  ii.  613. 

Ludlum  Electric  Furnace.     1917,  ii.  412  ;   1918,  i.  515  ;   1921,  i.  426. 
Lukens  Steel  Co.,  rolling-mills  of.     1921,  i.  431. 
Lummer-Broadhun  Spectro-Photometer.     1914,  i.  745. 
Luxemburg — 

blast-furnaces  in.     1913,  ii.  582. 

iron  and  steel  industry  of.     1912,  ii.  635  ;    1913,  ii.  717  ;    1921,  i.  406. 

statistics  of.     See  Statistics. 

visit  of  members  to.     1921,  ii.  322. 
Lymn  Gas-Producer.     1915,  ii.  249  ;   1920,  i.  702. 
Lymn-Rambush  Gas-Producer.     1916,  ii.  408. 
Lyons,  visit  of  members  to.     1921,  ii.  314* 

M 

Macedonia,  chromite  in.     1921,  i.  373. 

Machine  Parts,  influence  of  notches  on  strength  of.     1915,  i.  603. 

Machine  Tools — 

for  the  manufacture  of  munitions.     1915,  ii.  298. 

nomenclature  of.     1913,  ii.  636. 

standardisation  of.     1917,  i.  377. 
Machining,  influence  of,  on  tensile  tests  of  bars.     1915,  i.  599. 
McKee  Blast-Furnace  Top.     1911,  i.  586  ;    1912,  ii.  526. 
McKee  Downcomer  for  blast-furnaces.     1921,  ii.  362. 
Mackenzie  Cupolas.     1918,  ii.  466. 
MacKinlay  Gas-Burner.     1917,  i.  431. 

McKune  Port  for  open-hearth  furnaces.     1921,  i.  418,  ii.  374. 
M'Laren,  J.  and  H.,  visit  to  works  of.     1912,  ii.  404. 
MacLaurin  Carbonisation  Process.     1921,  ii.  353. 
McClube  Stoves.     1911,  i.  586. 
McMurray  Door  for  coke-ovens.     1915,  i.  514,  516. 
Macro-Etching  and  macro-printing.     1919,  i.  273  (Paper). 
Macros,,, ii,   Study  of  metals.     1915,  ii.  321  ;    1919,  ii.  527  ;    1921,  ii.  412. 
\I\<  kmsiki  <  ii  ri;  ofsteel.      1913,  i.  679;   1917,  ii.   446;   1918,  ii.  483;  1919, 

ii.  527;   1921,  i.  464. 
B£adag  lboab — 

coal  in.     1913,  i.  540,  ii.  540. 

graphite  in.      1913,  ii.  528  ;    1916,  ii.  386. 

iron  oic  in.      1913,  i.  510,  ii.  f>02. 

n;ii i\ <•  me1  liods  oi  smelting  iron  in.     1914,  i.  654. 

pel roleum  in.     1913,  ii.  552. 

bitaniferoua  iron  ore  in.     1913,  ii.  502. 

\1  \i.i;/.  Ori.N   IIi;\i;tii   Ki  its  \(  k       1913,  ii.  612  ;    1921,  i.   120. 
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Magnesite — 

analysis  of.     See  Analysis. 

calcination  at     1912,  i.  457  ;  1918,  ii.  440  ;    1920,  i.  670. 

native,  mixing  basic  slag  with.     1917,  ii.  354. 

reinforcing  of,  with  steel  turnings.     1917,  ii.  354. 
Magnesite,  Geographical  Distribution — 

Australia.     1919,  ii.  465. 

Austria.     1920,  i.  676,  ii.  315. 

British  Empire.     1920,  ii.  315. 

Canada.     1912,  ii.  470  ;    1913,  ii.  530  ;    1917,  i.  302  ;    1918,  i.  475,  ii.  439. 

Cyprus.     1912,  ii.  469. 

India.     1912,  ii.  470. 

Italy.     1915,  ii.  226  ;    1917,  i.  302. 

Queensland.     1919,  ii.  465. 

South  Africa.     1912,  ii.  470. 

United  States.  1913,  ii.  530  ;  1916,  ii.  386  ;  1917,  i.  302  ;  1918,  ii.  439 ; 
1920,  i.  676,  ii.  315  ;   1921,  i.  377. 

Venezuela.     1919,  ii.  465. 

Western  Australia.     1920,  i.  677,  ii.  315. 
Magnesite  Bricks.     See  Refractory  Bricks. 
Magnesium  Alloy,  properties  of.     1920,  ii.  392. 
Magnet  Steel — 

changes  of  structure  in,  due  to  heat-treatment.     1918,  i.  553. 

chromium,  properties  of.     1917,  i.  411,  ii.  445. 

permeametric  measurement  of.     1918,  ii.  504. 

properties  of.     1911,  i.  659;    1912,  i.  578;    1913,  ii.  679;    1915,  i.  616; 
1920,  ii.  386  ;    1921,  i.  462. 
Magnetic  Analysis — 

of  iron  alloys.     1918,  ii.  375  (Paper). 

of  iron  and  steel.  1917,  ii.  441  ;  1918,  i.  552,  ii.  505  ;  1920,  i.  749  ;  1921, 
ii.  409. 

of  manganese  steel.     1921,  i.  462. 

for  studying  the  structure  of  iron  alloys.     1918,  ii.  375  (Paper). 
Magnetic  Properties.     See  also  Thermo-magnetic  Properties. 

of  alloys.  191 1,  i.  656  ;  1912,  ii.  382,  596,  597,  598,  599  ;  1913,  i.  669,  670, 
ii.  676  ;    1918,  ii.  504  ;    1920,  i.  739,  ii.  386  ;    1921,  i.  463,  ii.  408. 

of  dynamo  sheets.     1912,  ii.  382. 

of  electrolytic  iron.     1915,  i.  616  ;   1921,  ii.  408. 

of  ferric  oxide.     1913,  ii.  678  ;    1914,  ii.  378. 

of  high-speed  steel.     1920,  i.  751. 

influence  of  composition  on.      1919,  ii.  533. 

influence  of  heat-treatment  on.     1915,  i.  615  ;    1919,  ii.  533. 

influence  of  temperature  on.     1911,  i.  659  ;    1914,  ii.  377  ;    1921,  ii.  408. 

of  iron  and  steel.  1911,  i.  659,  ii.  632  ;  1912,  i.  575,  577,  ii.  381  ;  1913, 
i.  668,  ii.  076;  1914,  i.  713  ;  1915,  i.  615,  ii.  315  ;  1916,  i.  384  ;  19,17, 
i.  410,  ii.  445 ;   1920,  i.  748  ;    1921,  i.  462,  ii.  408. 

of  manganese  oxides.     1914,  ii.  379. 

of  manganese  steel.  1914,  i.  1(6  (Paper);  1915,  i.  616;  1917,  ii.  445 ; 
1920,  ii.  387. 

of  manganese  and  nickel  steels.     1912,  ii.  302  (Paper). 

of  meteoric  iron.     1911,  i.  375;  1914,  ii.  274 
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Magnetic  Properties — 

of  nickel  and  iron.     1912,  i.  577. 

of  nickel  steel.     1911,  i.  375  (Paper). 

of  nickel  wire.     1916,  ii.  458. 

of  stalloy.     1914,  ii.  376,  377  ;  1920,  ii.  386. 

of  vanadium  steel.     1914,  i.  713. 
Magnetic  Separation  of  tungsten  ores.     1913,  ii.  521.     See  also  Iron  Ore 

Preparation. 
Magnetic  Testing.     See  Testing. 
Magnets — 

electro,  for  handling  materials.  1912,  i.  551,  ii.  525  ;  1914,  ii  334  ;  1917, 
ii.  420  ;   1920,  ii.  361  ;   1921,  i.  427,  ii.  382. 

electro,  Witton-Kramer.     1914,  i.  674. 

laminated.     1916,  ii.  459. 

permanency  of.     1921,  ii.  409. 

permanent,  alloys  for.     1911,  ii.  631. 

permanent,  chromium  steel  for.     1917,  i.  411,  ii.  445. 

permanent,  testing  of.     1917,  i.  411  ;   1919,  ii.  533. 
Mahler-Cook  Bomb-Calorimeter.     1911,  ii.  502  ;   1920,  ii.  320. 
Malay  States — 

coal  in.     1912,  i.  465,  ii.  482  ;   1913,  i.  538. 

petroleum  in.     1913,  i.  554 ;   1914,  ii.  297. 

tungsten  in.     1916,  ii.  381  ;   1918,  ii.  434. 
Malinite  Process  for  production  of  sillimanite  refractories.     1920,  ii.  316. 
Malleable  Cast  Iron — 

air  furnace  for.     1917,  i.  353  ;  1921,  i.  416. 

annealing  of.  1911,  i.  604,  637,  ii.  597  ;  1913,  ii.  642  ;  1914,  ii.  356  ;  1915, 
i.  587  ;   1920,  i.  732. 

annealing  furnaces  for.     1917,  ii.  316. 

characteristics  of  white  heart.     1917,  ii.  317. 

composition  of  black  heart.     1917,  ii.  318,  330. 

composition  of  pig  irons  for.     1917,  ii.  310,  323,  329. 

composition  of  raw  materials  for.     1917,  ii.  313. 

fracture  of.     1911,  i.  605  ;   1917,  i.  353. 

galvanising  of.     1915,  i.  566. 

influence  of  elements  on.     1914,  ii.  332. 

influence  of  manganese  on.     1921,  i.  451. 

influence  of  natural  chill  on.     1915,  i.  596. 

influence  of  phosphorus  on.     1918,  ii.  349  (Paper). 

influence  of  silicon  and  sulphur  on.     1913,  ii.  684. 

influence  of  sulphur  on  annealing.     1915,  ii.  141  (Paper). 

influence  of  time  of  heating  on.     1917,  ii.  435. 

influence  of  titanium  on.     1911,  ii.  627;    1913,  i.  659. 

machining  of.     1918,  i.  503  ;   1920,  i.  748. 

manufacture  of.  191 1,  i.  604,  ii.  571  ;  1912,  ii.  373,  549 ;  1913,  ii.  604; 
1914,  ii.  332  ;  1915,  i.  566,  ii.  272  ;  1916,  i.  340  ,  1917,  ii.  327  (Report), 
399;  L918,  i.  502,  ii.  469 ;  1919, i.  660;  1920, i.  711, ii.  352  ;  1921, i. 416, 
ii.  372. 

manufacture  of,  in  eleotrio  farnaoe,     1919,  ii.  495;  1920,  i.  710. 
manufacture  of,  by  ECranz  prooess.     1921,  i.  117. 
miorostruoture  of.     1915,  ii.  273  ;   1920,  ii.  353,  389. 


SUBJECT   INDEX.  123 

Malleable  Cast  Iron — 

present  position  of  the  industry.     1917,  ii.  307  (Report). 

properties  of.     1914,  ii.  364  ;    1915,  i.  596  ;    1916,  ii.  425 ;    1918,  i.  503  ; 

1919,  i.  683,  ii.  494,  517  ;    1920,  ii.  382. 
refining  of,  in  electric  furnace.     1920,  i.  710. 
specifications  for.     1915,  ii.  273. 

testing  of.     1916,  i.  372. 
Mallet  System  of  ammonia  sulphate  recovery.     1914,  i.  607. 
Manchuria,  coal  in.     1914,  i.  600. 
Mandril,  hot  drawing  on  the.     1921,  ii.  191  (Paper). 
Manganese — 

action  of  ammonia  upon.     1915,  ii.  63. 

action  of  dry  nitrogen  on.     1915,  ii.  65. 

analysis  of.     See  Analysis. 

arsenides  of.     1912,  i.  588,  609. 

carbo-silicide  of.     1918,  i.  198. 

ferro-magnetic  compounds  of.     1912,  i.  587. 

influence  of,  on  the  absorption  of  nitrogen  by  iron.     1915,  ii.  62. 

influence  of,  on  cast  iron.     1911,  i.  667. 

influence  of,  upon  corrosion  of  iron  and  steel.     1916,  i.  48  (Paper) ;   1920, 
ii.  394. 

influence  of,  on  foundry  iron.     1911,  ii.  561. 

influence  of,  on  malleable  cast  iron.     1921,  i.  451. 

influence  of,  on  mechanical  properties  of  steel.     1913,  ii.  664  ;   1916,  ii.  66  ; 
1917,  ii.  448  ;   1919,  ii.  517,  530  ;   1921,  i.  434. 

influence  of,  in  slag,  as  a  fertiliser.     1919,  i.  654. 

melting  point  of.     1917,  i.  415. 

use  of,  in  steel  manufacture.     1913,  ii.  524 ;    1917,  i.  367  ;    1919,  i.  662  ; 

1920,  ii.  345;   1921,  i.  420. 

use  of,  as  a  wash  for  ingot  moulds.     1914,  ii.  330. 
Manganese  Aluminium  Castings,  manufacture  of.     1917,  i.  383. 
Manganese  Bronze  Alloys,  influence  of  temperature  on  properties  of.     1920, 

ii.  382. 
Manganese  Carbides.     1914,  ii.  383. 
Manganese-Carbon  System.     1916,  ii.  460. 
Manganese-Cobalt  Alloys.     1914,  i.  730. 
Manganese-Copper-Nickel  Steel,  properties  of.     1916,  ii.  457. 
Manganese  Ore — 

classification  and  composition  of.     1912,  ii.  455 ;    1916,  i.  295  ;    1919, 

ii.  461. 
concentration  of.     1918,  ii.  436. 
conservation  of.     1918,  ii.  510. 
crystallography  of.     1919,  i.  622. 
definition  of.     1914,  i.  577. 
electric  smelting  of.     1917,  i.  342  ;   1920,  ii.  345. 
low-grade,  smelting  of.     1918,  ii.  461. 
Manganese  Ore,  Geographical  Distribution — 
Australia.     1919,  ii.  461  ;   1920,  ii.  311. 
Balkans.     1911,  ii.  482. 
Bosnia.     1911,  ii.  471. 
Brazil.     1911,  i.  524  ;   1916,  i.  298,  ii.  378,  379. 
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Manganese  Ore,  Geographical  Distribution — 

Bukowina.     1916,  ii.  288  (Paper) ;    1920,  ii.  311. 

Bulgaria.     1913,  i.  507  ;    1921,  i.  370. 

Canada.  1912,  ii.  456;  1913,  ii.  509;  1919,  i.  621,  ii.  460;  1921 
i.  371. 

Caucasus.     1915,  ii.  344. 

Chili.     1911,  ii.  482  ;    1916,  ii.  378,  380. 

Costa  Rica.     1917,  i.  285  ;    1918,  ii.  432  ;    1920,  ii.  310. 

Cuba.     1915,  i.  489  ;    1919,  i.  623,  ii.  462. 

Germany.     1914,  ii.  401  ;   1920,  i.  672. 

Hungary.     1920,  i.  672  ;    1921,  i.  372,  ii.  336. 

India.  1912,  ii.  460  ;  1914,  i.  576  ;  1915,  ii.  342  ;  1916,  ii.  378 ;  1919, 
ii.  460  ;    1920,  i.  669,  ii.  310. 

Japan.     1911,  i.  523. 

Newfoundland.     1917,  i.  284. 

Panama.     1920,  ii.  310. 

Queensland.     1919,  ii.  461. 

Roumania.     1911,  i.  522. 

Russia.     1912,  ii.  455  ;    1915,  i.  488  ;    1916,  ii.  378  ;    1918,  ii.  510. 

Sinai  Peninsula.     1917,  i.  284. 

South  Africa.     1918,  i.  472  ;    1919,  ii.  461. 

Spain.     1915,  i.  488. 

Ukraine.     1919,  i.  621. 

United  Kingdom.      1916,  i.  295,  ii.  378. 

United  States.  1911,  i.  523,  ii.  482  ;  1915,  i.  488,  ii.  219  ;  1916,  ii.  379  ; 
1917,  i.  284  ;  1918,  ii.  431  ;  1919,  i.  621,  ii.  461  ;  1920,  i.  672,  ii.  310  ; 
1921,  i.  375,  377. 

Victoria.     1913,  ii.  508. 

world's  resources.     1914,  i.  576. 
Manganese  Oxides,  magnetic  susceptibility  of.     1914,  ii.  379. 
Manganese  Phosphides.     1914,  ii.  383. 

Manganese  Sesquifluoride,  use  of,  in  Bessemer  process.     1914,  ii.  338. 
Manganese  Steel — 

case-hardening  of.     1921,  ii.  385. 

classification  of.     1917,  ii.  448. 

corrosion  of.     1914,  ii.  386. 

deformation  lines  in.     1915,  i.  600. 

heat-treatment  of.     1914,  ii.  368;    1916,  ii.  443;    1917,  ii.  423;    1921, 

i.  441. 
heating  and  cooling  curves  of.      1913,  ii.  191  (Paper). 
magnetic  analysis  of.     1921,  i.  462. 
magnetic   properties  of.     1912,  ii.  302  (Paper);     1914,   i.   106  (Paper)'* 

1915,  i.  616  ;    1917,  ii.  445  ;    1920,  ii.  387. 
manufacture  and  properties  of.     1911,  i.  666;    1914,  i.  717;    1915,  i.  331, 

613;    1920,  ii.  357. 
uses  of.      1913,  i.  071  ;    1921,  ii.  406. 
welding  of.      1916,  ii.  444. 
Mancanksk  Steel  Castings — 

characteristics  of.      1916,  i.  370. 

heat-treat  menl  'if.      1916,  ii.  M.'t. 

manufacture  of.     1913,  ii.  00 J  ;    1917,  i.  356  ;    1918,  i.  504  ;    1920,  ii.  354. 
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Manganese  Sulphides — 

definition  of.     1912,  ii.  380. 

formation  of.     1914,  i.  730. 

preparation  of.     1915,  ii.  332. 

and  silicates  in  iron  and  steel.     C.S.M.,  1911,  iii.  260. 
Manitoba,  petroleum  in.     1920,  ii.  334. 
Mannksmann  Process  of  tube  manufacture.     1911,  i.  639;    1913,  i.   651; 

1920,  i.  736  ;    1921,  i.  440. 
Manning.  Wakdle  &  Co.,  Ltd.,  visit  to  works  of.     1912,  ii.  403. 
M  \n  n*s  Patent  Steam  Cart  and  Wagon  Co.,  Ltd.,  works  of.     1912,  ii.  425. 
Marcusson  Method  of  distinguishing  asphalts.     1914,  i.  615. 
M  uukmont  and  Bascoup  Collieries.     1913,  ii.  472. 
Marikmont  Sheet  Glass  Works.     1913,  ii.  474. 
Marion  Steel  Shovel  Co.,  open-hearth  practice  of.     1920,  ii.  357. 
Marischka  Gas-Producer.     1913,  ii.  560. 
Marks'  Charcoal  Kiln.     1915,  i.  513. 
Martel's  Method  of  hardness  testing.     1913,  ii.  214. 
Martens'  Impact  Test.     1911,  i.  650. 
Martensite — 

constitution  of.     1918,  ii.  502  ;    1921,  ii.  414. 

definition  of.     1912,  ii.  377. 

position  of,  in  the  iron-carbon  diagram.     1917,  i.  414. 

transformation  in  hypoeutectoid  steel.     1918,  ii.  502. 
Martin's  Process  for  determination  of  dust  in  blast-furnace  gases.     1913,  ii. 

581. 
Mashek  Briquetting  Process.     1917,  ii.  10. 
"  Masvan  "  (ferro-vanadium  alloy).     1911,  ii.  628. 
Mathesius  Briquetting  Process.     1913,  ii.  522. 
Mathot  Gas-Prod ucer.     1912,  i.  481. 
Maurer's  Austenite.     1912,  ii.  308. 
Mayari  Foundry  Pig  Iron.     1913,  i.  596,  608. 
Mayari  Steel,  manufacture  of.     1912,  ii.  554. 
Mechanical  Properties.     See  also  Steel. 

definition  of.     1916,  ii.  6. 

influence  of  intercrystalline  cohesion  on.     C.S.M.,  1913,  v.  86. 
Meker  Hardening  Furnace.     1911,  i.  646. 
Melting  Point — 

of  chemical  elements.     1912,  ii.  608. 

of  coal.     1921,  i.  385. 

of  cristobalite  and  tridymite.     1918,  ii.  443. 

of  metals.     1911,  ii.  632;   1912,  i.  590,  ii.  607  ;   1913,  ii.  695  ;   1917,  i.  415  ; 
1920,  ii.  392. 

of  oxides.     1913,  ii.  695. 

of  pure  elements.     1920,  i.  756. 

of  refractory  materials.     1911,  ii.  496  ;  1912,  ii.  466  ;    1914,  ii.  281  ;   1917 

ii.  351  ;    1920,  i.  680. 
of  tungsten  carbon  alloys.     1914,  i.  728. 
of  tungsten  and  molybdenum.     1916,  ii.  461. 
of  zirconia.     1918.  i.  556. 
Menai  Suspension  Bridge,  tests  on  tie  bars  from.     1918,  ii.  493. 
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Mercury,  action  of,  on  steel,  at  high  pressures.     1911,  ii.  622. 
Mersey  Suction-Producer.     1912,  ii.  503. 
Metal  Industry,  position  of.     1916,  ii.  472  ;    1918,  ii.  511. 
Metal  Mixers.     See  Mixers. 
Metalkase  Bricks.     See  Refractory  Bricks. 

Metallographical  Appliances.     1911,  i.  661  ;    1912,  i.  579,  ii.  615;    1913, 
ii.  707  ;    1915,  ii.  323. 

Wysor  grinding  and  polishing  machine.     1915,  ii.  323. 
Metallography.     1912,  i.  581,  ii.  374;    1913,  i.  683;    1914,  ii.  381  ;    1915, 
i.  619,  ii.  322  ;    1916,  i.  386  ;    1917,  i.  413  ;    1918,  ii.  503  ;    1919,  ii.  531  ; 
1920,  i.  756,  ii.  385,  389 ;   1921,  i.  464,  ii.  410. 

application  of,  in  iron  and  steel  foundries.     1911,  i.  606,  ii.  571  ;   1912, 
i.  524  ;   1917,  ii.  400  ;    1918,  i.  554. 

of  arc-fused  steel.     1921,  i.  444,  ii.  394. 

of  high-speed  steel.     1919,  ii.  509. 

industrial  utilisation  of,  in  working  copper  and  brass.     1912,  ii.  382. 

of  iron  nitride.     1915,  ii.  75. 

uniform  nomenclature  in.     1912,  ii.  382. 
Metallurgy — 

atomic.     1920,  i.  758. 

of  cast  iron.     1917,  ii.  434. 

physical  problems  in.     1917,  i.  392. 

of  rare  metals.     1917,  i.  370. 

steel.     1919,  i.  143  {Paper). 

of  tungsten.     1917,  ii.  348. 
Metarals,  definition  of.     1912,  ii.  375. 
Metastability — 

influence  of  allotropy  on.     1914,  ii.  368. 

of  metals.     1915,  ii.  320. 
Meteoric  Iron — 

magnetic  and  physical  properties  of.     1911,  i.  375  ;    1914,  ii.  274. 

structure  of.     1915,  i.  490. 

use  of,  by  primitive  man.     1916,  ii.  306  (Paper). 
Meteoric  Nickel  Iron,  microstructure  of.     1911,  i.  663. 
METEORITES.     1911,  i.  525,  ii.  484  ;    1912,  i.  442,  ii.  458  ;    1913,  i.  518,  ii.  511  ; 

1914,  ii.  273  ;    1915,  i.  490,  ii.  221  ;    1916,  ii.  383  ;    1917,  i.  288. 
Mkthank-Air  Mixtures,  inflammability  of.     1916,  ii.  412. 
"  Methanometer,"  description  of.     1914,  ii.  312. 

Methylene  Iodide,  influence  of,  on  constitution  of  steel.     1912,  ii.  621. 
Metillurk.     1920,  i.  759,  ii.  395. 

Meurthk-kt-Moselle,  iron  ore  industry  of.     1912,  ii.  633. 
Mexico — 

blast-furnaces  in.     1911,  i.  587. 

coal  in.     1915,  i.  510. 

economics  of  iron-ore  mining  in.     1921,  ii.  338. 

graphite  in.      1913,  i.  531. 

iron  ore  in.      1919,  i.  621. 

mineral  resources  of.     1921,  ii.  336. 

petroleum  in.     1911,  i.  550,  ii.  517;    1912,  ii.  497;    1913,  ii.  719;    1914, 
ii.  300  ;    1915.  ii.  214  ;    1917,  i.  323  ;    1918,  ii.  456  ;    1921,  i.  392,  ii.  355. 

statistics  of.     See  Statistics. 
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Mkxico — 

steelworks  in.     1920,  ii.  363  ;    1921,  i.  427. 
Mic  \  SCHIST,  use  of,  for  lining  furnaces.      1919,  ii.  400. 
MICROGRAPHS,  standard  magnifications  for.     1912,  ii.  382. 
Microscopes — 

Davon.     1920,  i.  757. 

development  and  design  of.     1920,  i.  757  ;    1921,  ii.  414. 

Le  Chatelier.     1912.  ii.  015  ;   1920,  i.  757. 

metallographic.      1912,  ii.  015  ;    1913,  ii.  070. 

petrographic.     1917,  i.  304. 

Reichert's.     1920,  i.  758,  ii.  302. 

use  of,  in  the  foundry.     1911,  i.  000,  ii.  571  ;    1912,  i.  524  ;    1920,  ii.  353. 

use  of,  in  heat-treatment  of  steel.     1920,  ii.  372. 

use  of,  in  inspection  of  material.     1913,  ii.  070  ;    1914,  i.  710. 
Microscopic  Analysis.     1911,  i.  082;  1913,  i.  070;  1920,  ii.  312. 
Microscopic  Constituents — 

nomenclature  of.     1912,  i.  578,  ii.  375. 

order  of  formation.     1916,  ii.  220. 
Microscopic  Examination — 

of  the  depression  made  on  steel  by  a  conical  point.     C.S.M.,  1911,  iii.  210. 

of  iron  ore.     1913,  ii.  514  ;   1920,  ii.  312  ;   1921,  i.  370. 

of  iron  and  steel.     1913,  ii.  070  ;  1915,  i.  020. 

method  of  preparing  sections  of  fractures  for.     1913,  ii.  385  (Paper). 

of  steel  sheets.     1913,  i.  070. 
Microstrttcture — 

of  alloy  steel.     1913,  i.  079. 

of  ball-bearings.     1916,  i.  388. 

of  carbon  steel.     1920,  i.  750. 

of  chromium  steel.     1921,  i.  407. 

of  coal.  1913.  ii.  530;  1914,  i.  597  ;  1917,  ii.  304;  1920,  ii.  271 ;  1921, 
i.  385. 

of  electric  pig  iron.     1912,  ii.  582. 

of  fire  clays.     1917,  ii.  351. 

influence  of  annealing  on,  of  hypoeutectic  steels.     1919,  ii.  528. 

influence  of  heat-treatment  on.     1913,  ii.  059. 

internal  stresses  in  relation  to.     1921,  i.  459. 

of  iron  and  steel.  1911,  i.  001,  ii.  037  ;  1912,  i.  581,  ii.  585,  000  ;  1913, 
i.  078,  ii.  074  ;  1914,  i.  715,  717  ;  1915,  i.  021,  ii.  24,  273  ;  1917,  ii.  445  ; 
1919,  i.  093  ;    1920,  i.  757,  ii.  389  ;    1921,  i.  405,  407. 

of  metallic  silicides.     1911,  i.  004. 

of  meteoric  nickel-iron.     1911,  i.  003. 

of  pure  iron  between  Ar3  and  Ar2.     1917,  ii.  233  (Paper). 

of  sintered  materials.     1913,  ii.  523. 

study  of,  by  means  of  polarised  light.     1914,  i.  710. 

and  tensile  properties,  correspondence  between.     1916,  ii.  228. 

oftinplate.     1919,  i.  095. 

of  tires.     1911,  ii.  040. 

of  wrought  iron.     1917,  ii.  433  ;  1919,  i.  093. 
Middleton  Briquetting  Process.     1911,  ii.  490. 
Midvale  Steel  and  Ordnance  Co.,  open-hearth  plant  of.     1920,  ii.  356. 
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Mild  Steel.     See  Steel,  mild. 

Miles  Dry  Air  Blast.     1911,  ii.  540. 

Milling  Cutter.     1917,  i.  377. 

Millom  and  Askam  Company,  iron  ore  mine  of.     1916,  i.  282. 

Millspaugh  Centrifugal  Casting  Process.     1921,  ii.  370. 

Milwaukee  Rolling-Mill  Co.,  plant  of.     1921,  ii.  381. 

Mine -Gas — 

inflammability  of.     1917,  ii.  385. 

ignition  of,  by  incandescent  lamps.     1913,  ii.  570. 
Mine  Lamps,  acetylene.     1917,  ii.  385. 
Mine  Valuation.     1914,  i.  634  ;   1916,  i.  300. 
Minerals,  hardness  of.     1911,  ii.  621. 
Miners'  Diseases.     1912,  ii.  517  ;   1916,  ii.  414. 
Minette  Ores — 

composition  of.     1911,  ii.  469. 

of  Lorraine.     1914,  ii.  145  ;   1916,  i.  289;   1921,  ii.  15. 

smelting  of.     1915,  i.  546. 

vanadium  in.     1915,  ii.  221. 

Minette  District,  economy  of  open-hearth  process  in  the.     1914,  i.  671.     See 

also  Lorraine. 
Mining.     See  also  Collieries  and  Iron  Ore  Mining. 

economics  of.     1912,  ii.  463  ;   1913,  i.  522,  577,  ii.  517,  573  ;   1914,  i.  634  ; 

1920,  ii.  342. 

at  great  depths.     1914,  i.  628. 

history  of.     1913,  i.  522,  ii.  518. 

nomenclature  of.     1912,  ii.  462. 
Mining  Law — 

history  of.     1913,  i.  522. 

in  America.     1912,  ii.  463  ;   1916,  i.  300. 

in  Australia.     1912,  ii.  517. 

in  New  Zealand.     1912,  ii.  517. 

in  Quebec.     1912,  ii.  463. 
Mining  Plant,  standardisation  of.     1921,  i.  461. 
Minnesota,  iron  ore  in.     1911,  i.  520;  1912,  ii.  452;  1913,  i.  512;  1920,  ii.  309; 

1921,  i.  374.     See  also  United  States. 
Mircs  System  of  heat-treating.     1921,  ii.  392. 
Missouri.    See  also  United  States. 

coal  in.     1913,  i.  542. 

iron  ore  in.     1912,  ii.  452  ;    1913,  i.  513. 
Mixers,  Metal.     1911,  i.  582,  ii.  558  ;  1912,  i.  497,  ii.  524  ;  1914,  i.  644,  ii.  322  ; 
1915,  i.  553,  ii.  262;    1918,  i.  490. 

dt-Hulphurisation  in.     1917,  ii.  392  ;    1919,  ii.  485. 

reactions  in.     1913,  i.  584. 
MoKi' \ i  Ik\ i\<:  Electric  Furnace.    1914,  i.  654. 
Moffatt  Dii'vKCT  PROCESS.     1921,  i.  409,  410,  ii.  368. 
"  MoiSSAEITE."     1911,  ii.  648. 
Moldavia,  petroleum  in.     1913,  ii.  551. 
Molinokk  M  i/i hod  of  casting  iron  pipes.     1913,  i.  612. 
Moll  Bcrneb  for  gas-fired  boilers,     1917,  i.  329. 
MoLl  BDENTTE,  identification  of.     1918,  ii,  433. 
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Moi.vnnr.MM — 

alloys  of  iron  with.      1916,  i.  370. 

analysis  of.     See  Analysis. 

atomic  weight  of.     1916,  i.  389. 

in  coal.     1913,  i.  536. 

influence  of,  on  corrodibility  of  steel.     1914,  i.  503  (Paper). 

melting  point  of.     1916,  ii.  461. 

metallurgy  of.     1917,  i.  370. 

properties  of.     1912,  i.  589. 

pure,  preparation  of.     1917,  ii.  457. 

recovery  of,  from  wulfenite  ores.     1919,  ii.  463. 

solubility  of.     1912,  ii.  020. 

uses  of.  '  1917,  i.  286,  288,  ii.  347;  1918,  i.  473;  1920,  ii.  388  ;  1921,  ii.  403. 
Molybdenum  Alloys,  constitution  of.     1913,  ii.  685. 
Molybdenum-Cobalt  Alloys.     1914,  i.  730. 
Molybdenum-Cobalt-Chromium  Alloys.     1913,  i.  670. 
Molybdenum,  Iron  and  Carbon,  chemical  and  mechanical  relations  of.  1916, 

i.  376. 
Molybdenum  Ore — 

concentration  of.     1912,  ii.  457  ;   1917,  i.  286,  ii.  346  ;   1918,  i.  473. 

geology  of.     1912,  i.  441  ;   1917,  i.  286  ;   1918,  i.  473,  ii.  436. 

occurrence  of  molybdite  in.     1920,  ii.  311. 

preparation  of.     1917,  ii.  342. 
Molybdenum  Ore,  Geographical  Distribution — 

Canada.     1915,  i.  489  ;   1918,  ii.  433  ;   1920,  i.  674  ;   1921,  i.  371. 

Germany.     1921,  ii.  336. 

Italy.     1912,  ii.  456. 

New  South  Wales.     1917,  i.  286. 

New  Zealand.     1916,  ii.  381. 

Norway.     1917,  i.  286  ;   1918,  i.  472  ;   1921,  ii.  336. 

Russia.     1912,  ii.  457. 

South  Africa.     1916,  i.  297. 

South-West  Africa.     1915,  ii.  217  ;   1916,  ii.  381. 

United  States.     1917,  i.  286  ;   1918,  ii.  433  ;   1921,1.375. 

world's  resources.     1915,  ii.  219. 
Molybdenum  Steel — 

constituents  of.     1921,  ii.  141  (Paper). 

corrosion  of.     1916,  i.  394. 

manufacture  of.     1921,  i.  422. 

manufacture  of,  in  electric  furnace.     1911,  ii.  592. 

properties  of.     1915,  i.  322  ;    1920,  i.  752  ;    1921,  i.  467,  ii.  403  ;   C.S.M., 
1913,  v.  100. 

use  of,  for  bridges.     1921,  ii.  404. 

use  of,  for  guns.     1919,  ii.  508. 
Molybdenum-Tungsten  Steels,  theory  of.     1914,  i.  727. 
Molybdenum-Tungsten  System.     1916,  ii.  460. 
Molybdenum- Vanadium  Steel,  properties  of.     1920,  i.  752. 
Molybdite,  occurrence  of,  in  molybdenite  ores.     1920,  ii.  311. 

Monazite,  occurrences  of.     1916,  ii.  382  ;    1917,  i.  288  ;    1918,  ii.  436  ;    1920, 
ii.  312. 
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Mond  Gas-Producer.     1911,  ii.  524  ;   1914,  i.  016,  618  ;   1915,  ii.  250,  251. 

Mond  System  of  cleaning  producer-gas.     1913,  i.  566. 

Moxel  Metal,  properties  and  uses  of.     1911,  i.  670;    1912,  ii.  608;    1919, 

i.  687  ;    1921,  i.  467,  ii.  415. 
Monk  Bridge  Ironworks,  visit  to.     1912,  ii.  409. 
Monks,  Hall  &  Co.,  Ltd.,  new  rolling-mills  of.     1920,  ii.  368. 
Munometer  Gas-Fired  Furnace.     1915,  ii.  293. 
Mont  Cenis  System  of  ammonia  sulphate  recovery.     1914,  i.  607. 
Montana.     See  also  United  States. 

coal  in.     1912,  ii.  486  ;   1920,  ii.  326. 

graphite  in.     1912,  ii.  469. 

iron  ore  in.     1921,  i.  374. 

petroleum  in.     1920,  i.  700,  ii.  334  ;    1921,  ii.  356. 
Monterey  Iron  and  Steel  Co.,  steelworks  of.     1921,  i.  427. 
Monuments,  cast  iron.     1917,  ii.  401. 
Moore  Gas-Producer.     1913,  i.  562,  ii.  561  ;    1914,  i.  618. 
Moore  "  Lectromelt  "  Furnace.     1921,  i.  425. 

Morgan  Apparatus  for  determination  of  dust  in  blast-furnace  gases.     1913, 

ii.  581. 
Morgan  Gas-Producer.     1915,  ii.  248. 

Morgan  Safety  Device  for  wire-drawing  blocks.     1914,  i.  687. 
Morgan  Wire-Rod  Mill.     1914,  i..  686. 
Morin  Testing  Apparatus.     1921,  ii.  397. 
Morocco — 

iron  ore  in.     1913,  i.  510,  ii.  501  ;   1915,  i.  482  ;   1920,  ii.  309  ;   1921,  i.  373. 

petroleum  in.     1913,  i.  555. 
Mortars,  refractory.     1921,  i.  379,  ii.  341. 
Moselle,  iron  ore  in.     1921,  ii.  34. 
Motor  Car.     See  Automobile. 

Moulding.     See  Foundry  Patterns  and  Moulding  and  Foundry  Sand. 
Moulds.     See  also  Ingot  Moulds. 

dressing  of.     1916,  ii.  425. 

drying  stoves  for.     1911,  ii.  569;   1913,  ii.  606  ;   1914,  i.  665. 

permanent,  casting  in.      1911,  i.  603,  ii.  5(58;   1912,  ii.  545;   1913,  i.  613, 
ii.  607  ;   1914,  i.  665,  ii.  330;   1917,  ii.  399;   1918,  i.  501,  ii.  469;   1919, 
ii.  493;   1920,  i.  712. 
Moxham-du-Pont  Process  of  iron  ore  concentration.     1914,  i.  584. 
Mullen  Gas-Washer.     1912,  i.  502. 
MffLLBB  Cokk-Oven.      1912,  ii.  490. 
Munition  Factories,  organisation  of.     1917,  ii.  428. 
Munitions — 

bibliography  of  gauges  and  gauge-making  for.     1918,  i.  529. 

manufacture  of.     1915,  i.  590,  ii.  298  ;    1916,  i.  362  ;    1919,  ii.  509. 

specifications  for.     1918,  i.  544. 
MYEKs-WifAi.Kv  Shovelling  Machink.     1915,  i.  534. 

N 
Nails,  manufacture  of.     1913,  i.  652. 
Nancy,  iron  ore  at.     1921,  ii.  21. 

N AniTii  m-isk,  pure,  from  coal  tar.      1920,  i.  698. 
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Nash  Motor  Works,  heat- treating  plant  of.     1921,  i.  437. 
Natal.     8ee  alto  South  Africa. 

coal  in.     1917,  ii.  365  ;    1920,  ii.  320  j   1921,  i.  384. 

oil  shales  in.     1917,  i.  321. 
Nathusius  Electric  Furnace.     1911,  ii.  592;    1912,  i.  59  (Paper),  642, 

ii.  562  ;    1913,  ii.  621  ;    1914,  i.  680  ;    1917,  ii.  412  ;    1921,  ii.  378. 
National  Physical  Laboratory,  work  of  the.     1916,  ii.  467. 
National  Research  Council,  Washington,  U.S.A.,  work  of.     1919,  i.  133 

{Paper). 
National  Steel  Foundries,  Milwaukee,  equipment  of.     1921,  ii.  373. 
Natural-Gas.     See  Gas,  natural. 
Nau  Electric  Furnace.     1913,  ii.  621. 
Neeland  Method  of  charging  blast-furnaces.     1915,  i.  552. 
Nellen  Pit  Prop.     1914,  ii.  307. 
Neumann  Lines.     1914,  ii.  380. 
Neumark  Dust  Separator.     1914,  i.  645. 
Neyada.     See  also  United  States. 

magnesite  in.     1921,  i.  377. 

manganese  in.     1921,  i.  375. 
New  Brunswick.     See  also  Canada. 

coal  in.     1921,  ii.  347. 

manganese  in.     1921,  i.  371. 

tungsten  ore  in.     1912,  ii.  457. 
New  Caledonia — 

chromiferous  iron  ore  in.     1911,  ii.  483  ;   1913,  i.  459. 

nickel  ores  in.     1917,  i.  287. 
Newfoundland — 

coal  in.     1913,  ii.  541  ;   1917,  i.  312. 

iron  ore  in.     1911,  ii.  476;  1913,  i.  511;  1916,  i.  292,  ii.  376  ;  1918,  ii.  431  ; 
1919,  i.  617  ;   1920,  i.  668. 

manganese  ore  in.     1917,  i.  284. 

mineral  resources  of.     1921,  i.  373. 

petroleum  in.     1915,  ii.  244. 
New  Guinea,  petroleum  in.     1915,  i.  523. 
New  Jersey,  iron  ore  in.     1911,  i.  521  ;   1921,  i.  374. 
Newkirk  Electric  Furnace.     1921,  i.  426. 
New  Mexico.    See  also  United  States. 

coal  in.     1912,  i.  469  ;   1921,  ii.  348. 

manganese  ore  in.     1920,  i.  673. 

molybdenum  in.     1921,  i.  375. 

petroleum  in.     1920,  ii.  335. 

vanadium  in.     1911,  i.  625. 
New  South  Wales — 

coal  in.     1919,  ii.  473. 

coke  industry  of.     1917,  i.  319. 

iron  industry  of.     1912,  i.  506. 

iron  ore  in.     1915,  i.  484  ;    1919,  i.  617. 

molybdenite  in.     1917,i.  286. 
Newten  Cupola.     1911,  i.  591  ;   1918,  ii.  466. 
Newton  Steel  Co.,  sheet  mills  of.     1921,  i.  432. 
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New  York.     See  also  United  States. 

graphite  mines  in.     1912,  ii.  469. 

iron  ore  in.     1912,  i.  438  ;    1913,  i.  514  ;    1914,  i.  576  ;    1920,  i.  671. 

petroleum  in.     1920,  ii.  334. 
New  Zealand — 

brown  coal  in.     1919,  ii.  474. 

electric  steel  foundries  in.     1919,  ii.  495. 

iron  sands  of.     1917,  i.  342,  ii.  341  ;   1920,  i.  669. 

mineral  industry  of.     1913,  i.  709. 

mining  law.     1912,  ii.  517. 

molybdenum  ores  in.     1916,  ii.  381. 

petroleum  in.     1911,  i.  557  ;   1912,  i.  476  ;   1914,  i.  613. 

utilisation  of  titaniferous  iron  ore  in.     1920,  i.  201  (Paper). 

tungsten  in.     1916,  i.  297,  ii.  382. 
Nichrome,  composition  and  properties  of.     1916,  ii.  458  ;    1917,  i.  406,  ii.  449. 
Nickel — 

allotropic  transformation  of.     1919,  ii.  532. 

analysis  of.     See  Analysis. 

atomic  weight  of.     1914,  ii.  382. 

chemical  and  mechanical  relations  of,  with  tungsten,  iron  and  carbon. 
1914,  i.  726. 

contraction  of,  in  a  magnetic  field.     1915,  ii.  316. 

cooling  curve  of.     1915,  i.  623. 

deposition  of.     1917,  ii.  430  ;    1918,  i.  556  ;   1921,  i.  449,  ii.  395. 

fusion  point  of.     1921,  ii.  415. 

history  of.     1911,  i.  695. 

influence  of,  on  corrosion.     1917,  i.  418. 

influence  of,  on  iron  and  steel.     1911,  i.  668  ;    1912,  ii.  583  ;    1916,  ii.  83  ; 
1919,  ii.  517  ;    1920,  ii.  380. 

influence  of  tantalum  on.     1916,  i.  390. 

magnetic  properties  of.     1912,  i.  577  ;   1917,  ii.  445. 

metallurgy  of.     1921,  i.  467. 

refining  in  Canada.     1918,  ii.  510. 

solubility  of  carbon  in.     1912,  ii.  604. 

solubility  of  hydrogen  in.     1912,  i.  588. 

thermo-electric  properties  of.     1915,  i.  316. 

uses  of.     1920,  ii.  374. 
Nickel  Alloy  (burrowite).     1921,  i.  422. 
Nickel  Anodes,  welding  of.     1917,  ii.  429. 
Nickel-Carbon  System.     1916,  ii.  460. 
Nickel  Cast  Iron.     1921,  ii.  370. 
Nickkl-Chromium  Alloys,  composition  and  properties  of.     1920,  i.  754  ;  1921, 

i.  467. 
Nickel-Chromium-Copper  Alloys,  composition  and  properties  of.     1917,  i. 

405. 
Nickel-Chromium  Forcings.     1919,  ii.  231  {Paper). 
Nick ki.-('h romi iim  Steel — 

brittleneM  in.     1919,  ii.  325,  329  {Papers)  ;    1920,  i.  613,  ii.  171  (Papers). 
oase-hardening  properties  of.     1921,  ii.  386. 
characteristic  eurves  of.      1921,  ii.  128. 
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Nickel-Chromium  Steel — 

composition  and  properties  of.     1917,  i.  403. 

corrodibility  of.     1912,  i.  249  (Paper)  ;    1913,  i.  388  (Paper). 

forging  tests  of.     1921,  i.  441. 

heat-treatment  of.     1919,  ii.  507. 

influence  of  deoxidation  on.     1921,  i.  429. 

manufacture  of.     1912,  ii.  554. 

substitutes  for.     1920,  i.  753. 

tests  on,  after  failure  in  service.     1918,  i.  533. 

transformation  points  of.     1913,  ii.  682  ;   1914,  i.  720  ;   1918,  i.  550,  ii.  501. 

use  of,  for  sheets.     1921,  ii.  405. 

Nickel-Cobalt  Alloys,  magnetic  properties  of.     1912,  ii.  599. 

Nickel-Copper  Steel,  manufacture  of,  from  Sudbury  ores.     1918,  ii.  475  ; 
1921,  i.  422. 

Nickel-Iron  Alloys — 

constitution  of.     1920,  ii.  39  (Paper). 

electrolytic  deposition  of.     1918,  ii.  505. 
.       properties  of.     1914,  i.  729  ;    1921,  i.  463. 
Nickel-Iron-Copper  Alloy.     1912,  i.  587. 

Nickel-Manganese  Alloys,  influence  of  heat-treatment  on  magnetic  proper- 
ties of.     1912,  ii.  598. 

Nickel-Manganese-Copper  Steel,  properties  of.     1916,  ii.  457. 

Nickel  Ore,  preparation  of.     1917,  i.  290. 

Nickel  Ore,  Geographical  Distribution — 

Canada.     1917,  i.  287,  ii.  342  ;   1921,  i.  371. 

Celebes.     1919,  i.  624. 

Germany.     1918,  ii.  510. 

Italy.     1917,  i.  287. 

New  Caledonia.     1917,  i.  287. 

South  Africa.     1919,  i.  642. 

United  States.     1912r  i.  441  ;   1921,  i.  375. 
Nickel  Oxides,  reduction  of,  by  solid  iron.     1916,  ii.  246  (Paper). 
Nickel-Silicon  Steel,  properties  of.     1921,  ii.  405. 
Nickel  Steel — 

case-hardening  of.     1911,  ii.  594  ;    1921,  ii.  386. 

classification  of.     1917,  ii.  448. 

corrosion  of.     1912,  i.  249  (Paper);   1913,  i.  388  (Paper). 

critical  ranges  of.     1920,  ii.  372. 

elasticity  of.     1919,  ii.  532  ;   1921,  i.  457. 

expansion  of.     1911,  i.  669,  ii.  631  ;   1912,  i.  569  ;   1920,  ii.  387. 

heat-treatment  of.     1911,  ii.  601  ;    1915,  i.  586  ;    1917,  ii.  448. 

influence  of  gases  on.     1914,  i.  730. 

irreversibility  of.     1918,  ii.  505  ;   1919,  ii.  353  (Paper). 

manufacture  of,  in  crucibles.     1911,  ii.  581. 

magnetic  properties  of.     1911,  i.  375  (Paper)  ;   1912,  ii.  304  (Paper). 

properties  of.     1913,  i.  671  ;    1915,  i.  609 ;    1916,  ii.  243  (Paper),  454 
1917,  ii.  448  ;    1919,  ii.  349  (Paper)  ;    1921,  i.  466. 

riveted  joints,  tests  of.     1911,  i.  648,  ii.  617. 

specific  volumes  of.     1914,  ii.  383. 

tension  tests  of.     1921,  i.  450. 
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Nickel  Steel — 

thermal  and  electric  conductivity  of.     1918,  ii.  504  ;   1921,  i.  463. 

transformations  of.     1912,  ii.  295  (Paper) ;   1920,  ii.  388. 

use  of,  for  bridges.     1911,  i.  656  ;   1916,  i.  379. 

use  of,  for  sheets.     1921,  ii.  405. 
Nickel-Tungsten  Alloys.     1921,  ii.  404. 
Nicu-Steel.     See  Nickel-Copper  Steel. 

Nigeria,  coal  in.     1912,  i.  466  ;  1914,  i.  601,  ii.  289  ;  1917,  i.  31 1  ;  1920,  ii.  326. 
Nitrate  Industry.     1916,  ii.  473. 
Nitric  Acid — 

detection  of  strain  in  steel  by  reaction  with.     C.S.M.,  1918,  ix.  1. 

Haeusser's  process  for  manufacture  of,  from  coke-oven  gas.     1913,  i.  550. 
Nitrogen — 

action  of,  on  manganese.     1915,  ii.  65. 

atmospheric,  use  of  coke-oven  gas  for  fixation  of.     1912,  ii.  492. 

atomic  weight  of.     1911,  i.  690  ;   1912,  i.  613. 

fixed,  coal  and  coke  by-products  as  sources  of.     1917,  i.  316. 

influence  of,  on  critical  ranges  of  iron-carbon  alloys.    1912,  ii.  210  (Paper). 

influence  of  manganese  on  absorption  of,  by  iron.     1915,  ii.  62. 

influence  of,  on  iron  and  steel.     1913,  ii.  665  ;    1914,  i.  721  ;    1915,  ii.  47 
(Paper);   1916,  ii.  452  ;   1917,  i.  402  ;   1920,  i.  745  ;    1921,  i.  464,  ii.  414. 

influence  of  vanadium  and  titanium  on,  in  iron  alloys.     1916,  ii.  452. 

influence  of,  on  weld  metal.     1919,  ii.  513. 

recovery  of,  from  oil  shales.     1920,  ii.  337. 
Nitrogen  and  Iron.     1912,  ii.  210  (Paper). 
Nitroso  R-Salt  for  detection  of  cobalt.     1921,  ii.  420. 
Nodulising.     See  Iron-Ore  Preparation. 
Nomenclature — 

of  electric  welding.     1919,  i.  679. 

in  the  iron  and  coal  trades.     1916,  ii.  420. 

of  iron  and  steel.     1911,  i.  660,  ii.  633  ;    1912,  ii.  374,  606. 

of  machine  tools.     1913,  ii.  636. 

of  metallography.     1912,  ii.  382. 

of  microscopic  constituents.     1912,  i.  578,  ii.  375  ;    1916,  ii.  220,  222. 

of  mining.     1912,  ii.  462. 

of  the  oxides  of  carbon.     1912,  i.  613. 

of  technical  quantities.     1912,  ii.  386. 
Nordennson  Gas-Producer.     1912,  ii.  502. 
Norfolk,  oil  shales  of.     1917,  i.  320  ;    1921,  i.  391. 
Normandy.     See  also  France. 

coal  and  iron  industry  of.     1917,  ii.  470. 

ironorein.     1913,ii.496;  1914,  ii.  136;   1919,  ii.  459  ;   1920,  i.  670  ;   1921, 
ii.  37. 
Norsk  Rolling -Mill  Co.,  new  tinplate  mill.     1920,  i.  729. 
NoRTHAMrTONSiniu:,  ironstones  of.      1918,  i.  Si. 
North  CAROLINA,     See  also  United  Slates. 

ohromite  in.    1920,  i.  674. 

peat  in.     1920,  i.  003, 
Northburn  Steelworks,  new  plant  of.     1920,  i.  721. 
North- Kast  urn  Stsbl  Co.,  Ltd.,  coke-oven  plant  of,     1921,  ii.  351. 
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Norton  Roll-Grinding  Machine.     1913,  ii.  633  ;   1914,  ii.  346. 
Norway — 

electric  smelting  in.     1917.  i.  307  ;    1918,  i.  495. 

iron  ore  in.     1911.  ii.  473;   1912,  i.  432,  ii.  447  ;  1913,  i.  507  ;   1919,  ii.  460  ; 
1920,  i.  670. 

iron  industry  in.      1918,  ii.  509. 

manufacture  of  ferro-silieon  in.     1917,  i.  426. 

molybdenite  in.      1917.  i.  286  ;    1918,  i.  472  ;    1921,  ii.  336. 

rolling-mills  in.     1920,  i.  729. 
Notch  Effect.     1921,  ii.  401. 
Notched  Bars.     See  Test  Bars. 

Nottinghamshire,  coal  in.     1912,  ii.  479  ;    1920,  i.  692. 
Nova  Scotia.     See  also  Canada. 

coal  in.     1912,  ii.  484. 

coking  plant  at,     1920,  ii.  330. 

iron  ore  in.     1912,  ii.  450. 

iron  and  steel  industry  of.     1914,  i.  755. 

manganese  ore  in.     1912,  ii.  456  ;    1921,  i.  371. 

molybdenite  in.     1921,  i.  371. 

oil  shale  in.     1912,  ii.  496. 

petroleum  in.     1913,  i.  555. 
Noyelles-Godault  Works,  destruction  of.     1920,  ii.  362. 
Nyassaland,  coal  in.     1912,  ii.  480. 

O 

Occluded  Gases.    See  Gases. 

Odling  Magnetic  Separator.     1911,  i.  530. 
Oechelhauser  Gas-Engine.     1912,  ii.  180. 
Ohio.     See  also  United  States. 

iron  industry  of.     1921,  i.  408. 

natural-gas  in.     1918,  ii.  458. 

petroleum  in.     1920,  ii.  334. 
Oil.     See  also  Fuel  and  Petroleum — 

boring  for.     1914,  ii.  300  ;   1915,  ii.  245. 

calorific  value  of,  determined  by  the  coal  calorimeter.     1917,  i.  325  ;   1918, 
ii.  447. 

crude,  producer-gas  from.     1912,  i.  483. 

flow  of,  in  pipes.     1914,  ii.  301  ;   1916,  i.  320,  ii.  406  ;    1921,  i.  393. 

migration  of.     1920,  i.  699. 

production  of,  from  coal.     1914,  ii.  294;    1916,  i.  318;    1919,  ii.  477; 
1920,  ii.  338;    1921,  i.  380,385. 

production  of,  from  peat.     1915,  i.  526. 

sources  of  supply.     1917,  ii.  372. 

transportation  of.     1913,  ii.  554  ;    1920,  i.  701. 

use  of,  in  cleaning  coal.     1921,  ii.  359. 
Oil  Burners  for  metal- heating  furnaces.     1914,  i.  614  ;    1917,  i.  379  ;    1919 

i.  644;    1921,  ii.  374. 
Oil  Fuel — 

properties  and  composition  of.      1920,  ii.  323. 

specifications  for.     1912,  ii.  499. 
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Oil  Fuel — 

spontaneous  ignition  of.     1917,  i.  325,  ii.  375  ;    1920,  ii.  337. 

substitutes  for.     1915,  i.  525. 

use  of.      1912,  i.  476,  ii.  499;    1913,  i.  558,  611;    1917,  i.  326;    1918, 
i.  500,  ii.  457  ;   1920,  i.  701,  ii.  338  ;   1921,  i.  393. 

use  of,  for  air  furnaces.     1920,  i.  711. 

use  of,  under  boilers.     1915,  ii.  246  ;    1920,  ii.  338  ;  1921,  ii.  357. 

use  of,  for  case-hardening  furnaces.     1918,  i.  525. 

use  of,  for  converters.     1911,  ii.  563  ;    1912,  i.  517. 

use  of,  for  cupolas.     1916,  i.  320  ;    1921,  i.  411. 

use  of,  for  forges.     1911,  i.  607. 

use  of,  in  foundries.     1911,  ii.  560  ;    1913,  i.  611,  ii.  599;    1914,  i.  660; 
1915,  ii.  269;  1916,  i.  339;   1917,  i.  326;  1918,  i.  500;  1921,  i.  411. 

use  of,  for  locomotives.     1916,  ii.  406. 

use  of,  for  metallurgical  furnaces.     1916,  i.  319,  ii.  405 ;    1917,  i.  326  ; 
1920,  i.  701,  726,  ii.  338  ;   1921,  i.  393. 

use  of,  in  the  Navy.     1913,  ii.  555. 

use  of,  for  open-hearth  furnaces.     1912,  i.  515,  ii.  543  ;   1913,  i.  611  ;   1915, 
i.  561,  ii.  278  ;    1916,  i.  345 ;  1917,  ii.  404. 

use  of,  for  reheating  furnaces.     1913,  ii.  638. 

use  of,  for  welding.     1914,  ii.  359. 

value  of.     1913,  ii.  533. 
Oil  Regions,  earth  temperatures  in.     1912,  i.  476. 
Oil  Shale — 

distillation  of.     1913,  ii.  554  ;    1918,  ii.  456  ;    1920,  ii.  337  ;    1921,  i.  393, 
ii.  356. 

Kimmeridge.     1919,  i.  642. 

origin  of.     1916,  i.  316. 

production  of  gasoline  from.     1917,  i.  325. 

recovery  of  nitrogen  from.     1920,  ii.  337. 

retorting  of.     1920,  i.  700. 

transport  of.     1912,  ii.  499. 
Oil  Shale,  Geographical  Distribution  of — 

Brazil.     1921,  i.  391. 

Canada.     1912,  ii.  496. 

France.     1919,  ii.  477. 

Germany.     1920,  ii.  333  ;   1921,  i.  392. 

Natal.     1917,  i.  321. 

Queensland.  1916,  ii.  404. 

Scotland.  1912,  ii.  494  ;  1913,  ii.  551  ;  1916,  i.  317,  ii.  404  ;  1917,  i.  320  ; 
1920,  i.  699  ;  1921,  i.  391,  ii.  356. 

Sicily.  1915,  i.  520. 

Tasmania.     1913,  i.  557. 

United  Kingdom.     1912,  i.  473  ;    1917,  i.  320  ;    1919,  i.  642  ;    1920,  i.  699. 

Uniwd  States.     1913,  ii.  553  ;    1917,  ii.  374  ;    1919,  ii.  478;   1920,  i.  700, 
ii.  336;    1921,  i.  392,  ii.  356. 
OIL  Shale  Industry.     1921,  i.  391. 
Oil-Well  Practice,  economics  of.     1915,  ii.  245. 
Oil-Wells — 

control  of.     1916,  i.  320. 

drilling  of.     1912,  ii.  499  ;    1915,  ii.  246  ;    1917,  i.  323  ;    1920,  ii.  337. 


SUBJECT   INDEX.  137 

Oil- Wells — 

equipment  of.     1920,  ii.  337. 
gas  from.     1919,  i.  043. 
value  of.     1920,  i.  701,  ii.  339. 
Oklahoma.     See  also  United  States. 

asphalt  deposits  in.     1913,  i.  500.  . 

coal  in.     1912,  ii.  480. 
petroleum  in.     1912,  i.  475  ;   1920,  ii.  331. 
Ontario.     See  also  Canada 

iron  ore  in.     1912,  ii.  450  ;    1913,  i.  510,  511  ;    1921,  ii.  335. 
molybdenite  in.     1921,  i.  371. 
sintering  of  low-grade  iron  ores  of.     1917,  i.  291. 
Open-Hearth  Furnace[s] — 

acid,  deoxidation  and  influence  of  lime  on  equilibrium  of.     1919,  i.  255 

(Paper). 
charging:  appliances  for.     1911,  i.  019,  ii.  583  ;   1912,  i.  530,  ii.  550  ;   1913, 

i.  024^ 
combination  of,  with  electric  furnace.     1913,  ii.  344,  010;  1S15,  ii.  280. 
cooling  devices  for.     1911,  ii.  583  ;   1913,  ii.  234,  014  ;   1919,  i.  003,  ii.  497. 
design  and  construction  of.     1911,  ii.  582  ;   1913,  i.  19G  (Paper),  019,  ii.  232 

(Paper),  012  ;    1915,  ii.  278  ;    1916,  i.  340  ;    1917,  ii.  402  ;    1918,  ii.  289 

(Paper) ;    1920,  i.  714,  ii.  359  ;   1921,  ii.  374. 
dimensions  of.     1911,  ii.  582  ;   1918,  i.  513. 
heat  efficiency  of.     1914,  ii.  337. 
heat  transfer  in.     1921,  ii.  375. 

manufacture  of  ingot  iron  in.     1911,  ii.  007  ;   1915,  ii.  277  ;   1921,  i.  420. 
manufacture  of  manganese  steel  in.     1920,  ii.  357. 
oil  burners  for.     1921,  ii.  374. 
Orth  system  of  roof  construction  for.     1916,  i.  340. 
ports.     1914,  ii.  330  ;   1915,  i.  572  ;   1920,  ii.  359  ;   1921,  i.  418,  ii.  374. 
ports,  Egler.     1921,  ii.  374. 
ports,  McKune.     1921,  i.  418,  ii.  374. 
recovery  of  zinc  from  scrap  in.     1920,  ii.  358. 
regenerators.     1913,  i.  022 ;    1915,  ii.  278  ;    1916,  ii.  429  ;    1919,  ii.  497  ; 

1920,  ii.  359. 
reinforced  basic  lining  for.     1917,  ii.  404. 
repairing  of.     1915,  i.  572  ;   1917,  ii.  403. 
reversing  valves  for.     1911,  i.  019,  ii.  580  ;    1915,  i.  572  ;    1916,  i.  340  ; 

1918,  ii.  473;   1919,  i.  003  ;   1921,  ii.  374. 
slag  pockets  for.     1913,  i.  019  ;   1919,  ii.  497  ;   1921,  i.  418. 
use  of  sand  for.     1918,  ii.  443. 
use  of  cement  doors  for.     1914,  ii.  330. 
use  of,  for  steel  foundries.      1911,  ii.  503;    1912,  i.  515,  ii.  542;    1913, 

i.  010  ;   1914,  i.  001 ;   1915,  i.  501 ;   1918,  i.  500. 
Open-Hearth  Furnaces,  Special  Types — 
Bernhardt.     1913,  ii.  013. 

Bidermann-Harvey.     19U,  i.  018  ;   1912,  i.  535. 
Campbell.     1912,  i.  515  ;   1917,  i.  301. 
Carr.     1912,  ii.  542. 
duplex.     1913,  i.  020. 
Friedrich.     1911,  ii.  582  ;    1913,  ii.  014  ;    1914,  i.  075. 
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Open-Hearth  Furnaces,  Special  Types. 
Maerz.     1913,  ii.  612  ;   1921,  i.  420. 
Pencoyd.     1913,  ii.  233. 
Talbot,     1914,  i.  51  (Paper),  ii.  336. 
tilting.     1918,  i.  513  ;    1920,  ii.  357. 
Open-Hearth  Practice.     1911,  i.  617,  ii.  582;    1912,  i.  534,  ii.  554;    1913, 
i.  621,  ii.  615 ;    1917,  ii.  ?67  (Report) ;   1920,  i.  714,  ii.  356. 
acid.     1916,  i.  345;    1917,  ii.  181  (Paper);    1918,  i.  372;    1920,  i.  715, 
ii.  356. 

basic.     1911,  i.  617  ;    1918,  i.  453,  510  ;    1920,  i.  715  ;    1921,  i.  419. 

basic,  use  of  manganiferous  iron  in.     1918,  i.  511  ;    1921,  i.  419. 

behaviour  of  sulphur  in.     1920,  i.  715. 

comparison  of,  with  electric  furnace  practice.     1915,  ii.  280. 

costs  of.     1916,  i.  345  ;    1920,  i.  710  ;    1921,  ii.  370. 

deterioration  of  refractory  materials  in.     C.S.M.,  1916,  vii.  18,  172. 

development  of,  during  1878-1910.     1912,  i.  31. 

economy  of.     1914,  i.  671  ;   1915,  i.  570. 

history  of.     1913,  i.  630. 

reactions  in.     1913,  i.  621. 

reduction  of  silicon  from  the  slag  in.     1920,  i.  287  (Paper). 

slag  conditions  in.     1920,  i.  265. 

temperature  measurements  in.     1917,  i.  364,  ii.  406. 

use  of  blast-furnace  gas  in.     1912,  i.  500;  1914,  ii.  337  ;  1920,  i.  715;  1921, 

ii.  376. 
use  of  briquettes  in.     1912,  i.  534. 

use  of  brown  coal  in.     1913,  i.  623  ;  1920,  i.  715  ;   1921,  ii.  376. 
use  of  brown  coal  producer-gas  in.     1921,  ii.  376. 
use  of  coke-oven  gas  in.     1911,  i.  618  ;   1912,  i.  472,  ii.  492  ;   1915,  ii.  239  ; 

1917,  ii.  378  ;   1920,  i.  714 ;   1921,  i.  418,  ii.  376. 
use  of  cupolas  in.     1915,  ii.  268  ;   1921,  ii.  375. 
use  of  electric  pig  iron  in.     1913,  i.  622. 
use  of  fluorspar  in.     1921,  i.  421. 
use  of  liquid  ferro-manganese  in.     1918,  ii.  472. 
use  of  oil  fuel  in.     1912.  i.  515,  ii.  543  ;   1913,  i.  611 ;   1915,  i.  561,  ii.  278 ; 

1916,  i.  345;  1917,  ii.  404. 
use  of  producer;gas  in.     1918,  i.  510  ;    1920,  i.  715  ;   1921,  ii.  376. 
use  of  pulverised  coal  in.     1913,  i.  623  :   1916,  ii.  429  ;   1920,  i.  690  ;   1921, 

ii.  346. 
use  of  silico-calcium.     1911.  i.  618,  ii.  583. 

use  of  tar  in.     1913,  ii.  617  ;    1915,  ii.  36  (Paper) ;   1921,  ii.  374. 
use  of  wood  fuel  in.     1915,  i.  572. 
use  of  waste  heat  from.     1914,  ii.  337  ;   1915,  ii.  279  ;    1917,  i.  364  ;    1918, 

ii.  319  (Paper)  j   1921,  i.  398. 

Ol'KN-ll  KAKTII   STB1L 

acid,  Investigation  upon  a  cast  of.     1917,  ii.  209  (Paper). 

acid  and  basic,  comparative  heat -treatment  of.      1911,  ii.  1)00. 

clastic  limit  of.      1917,  i.  401. 

manufacture  of,  with  reference  to  improvement  in  yield.     1912,  ii.  91 

(I'" I"  i  !■ 

oxygen  content  of     1914,  ii.  181  (Paper). 
for  manufacture  «>t  tools.     1921,  ii.  389. 


SUBJECT   INDEX.  139 

Ordnance.     See  also  Guns. 

manufacture  of.     1911,  i.  640  ;    1913,  i.  052  ;    1918,  i.  504  ;    1920,  ii.  378. 

naval,  development  of.     1918,  ii.  489. 
Ore[s].    See  also  under  specific  headings, 

and  iron-making  material,  valuation  of.     1920,  i.  149  (Paper). 

microscopic  analysis  of.     1920,  ii.  312. 
Ore  Deposits — 

formation  of.     1919,  ii.  458. 

geology  of.     1913,  i.  506  ;    1920,  i.  668. 

origin  of.     1912,  i.  430. 
Ore  Process,  development  of,  in  Germany.     1911,  i.  618. 
Ore  Reserves,  valuation  of.     1913,  i.  522. 

Ormesby  Ironworks,  blast-furnaces  of.     1915,  i.  553  ;   1921,  i.  401. 
Orsat  Apparatus  for  gas  analysis.     1912,  ii.  629  ;    1913,  i.  697. 
Ortmann  Rolling -Mill  Coupling.     1915,  ii.  289. 
Osborn  Moulding  Machine.     1911,  ii.  568  ;   1915,  i.  565. 
Osmondite — 

definition  of.     1912,  ii.  378. 

in  hypo-eutectic  steels.     1912,  i.  583. 
"  Osmund  "  Smelting  Furnace.     1911,  ii.  553. 
"  Osmundsern."     1911,  ii.  553. 

Otto  Coke-Oven.     1913,  i.  547,  ii.  546  ;   1914,  ii.  291  ;   1915,  i.  514. 
Otto  Gas-Producer.     1913,  i.  563. 

Otto-Hilgenstock  Coke-Oven.     1911,  ii.  512  ;   1912,  ii.  491  ;   1914,  i.  605. 
Otto-Hoffmann  Coke-Oven.     1912,  ii.  490. 
Otto  Saturator.     1914,  i.  607. 

Otto  System  of  ammonia  sulphate  recovery.     1914,  i.  607. 
Ougree-Marihaye  Works,  description  of.     1913,  ii.  453. 
Overstrain,  influence  of,  on  strength  of  metals.     1911,  ii.  614  ;   1914,  ii.  365  ; 

1915,  i.  597  ;   1921,  i.  455,  ii.  401. 
Ovifak  Native  Iron.     1911,  i.  525. 
Oxfordshire,  ironstones  of.     1918,  i.  91. 
Oxidation — 

of  coal.     1912,  ii.  479;  1915,  i.  506,  ii.  232  ;    1917,  i.  309;  1919,  i.  638; 
1921,  i.  386. 

of  metals.     1920,  i.  738  ;   1921,  ii.  392. 

of  steel.     1913,  ii.  615  ;   1921,  ii.  384. 
Oxides.     See  also  under  specific  headings. 

melting  points  of.     1913,  ii.  695. 

»of  nickel  and  copper,  solid,  reduction  of,  by  solid  iron.     1916,  ii.  246 
(Paper). 
Oxy-Acetylene  Welding.     See  Welding  and  Cutting. 

I  Oxygen — 
analysis  of.     See  Analysis, 
in  blast,  influence  of,  on  fuel  economy.     1920,  ii.  102,  106,  107. 
in  blast-furnace  gas.     1920,  i.  707. 
in  coal,     1913,  ii.  537  ;   1914,  ii.  288  ;   1916,  ii.  396  ;   1921,  ii.  349. 
compounds  in  steel.     1918,  i.  517. 
content  of  open-hearth  steel.     1914,  ii.  181  (Paper). 
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Oxygen — 

enrichment  of  blast.  1912,  i.  498;  1913,  i.  583;  1915,  ii.  259;  1916, 
i.  331  ;  1920,  ii.  346. 

influence  of,  on  alloys.     1913,  i.  675. 

influence  of,  on  cast  iron.     1914,  i.  721  ;   1916,  i.  369  ;    1919,  ii.  516. 

influence  of,  on  charcoal  iron.     1914,  ii.  338. 

influence  of,  on  pure  iron.     1915,  ii.  157  (Paper). 

influence  of,  on  steel.     1916,  ii.  452  ;  C.S.M.,  1916,  vii.  68. 

influence  of,  on  weld  metal.     1919,  ii.  513. 

solid  solution  of,  in  iron.     1921,  i.  271  (Paper). 

use  of,  in  blast-furnace  operations.     1911,  i.  580,  ii.  541;    1913,  ii.  226 
(Paper)  ;   1916,  ii.  418. 
Oxygen,  Iron  and  Carbon,  chemical  equilibrium  between.     1921,  i.  436. 
Ozokerite.     1914,  i.  615. 

Pacific  Coast —  P 

chrome  sands  on.     1919,  i.  624,  ii.  462  ;   1921,  ii.  363. 

ironworks  of.     1913,  ii.  583. 
Paints,  protective,  for  iron  and  steel.    1912,  ii.  385,  615;  1916,  ii.  466;  1921,  i. 
365  (Paper),  469;  C.S.M.,  1911,  iii.  46;  1912,  iv.  1 ;  1918,  ix.  77.     See 
also  Corrosion. 
Palliser  Projectiles,  composition  of.     1913,  ii.  248. 
Palmer's  Shipbuilding  &  Iron  Co. — 

blast-furnace  plant  of.     1920,  ii.  340. 

gas-cleaning  plant  of.     1921,  i.  75  (Paper). 
Panama — 

manganese  ore  in.     1920,  ii.  310. 

petroleum  in.     1913,  i.  556. 
Papua,  petroleum  in.     1913,  ii.  553  ;   1915,  ii.  245  ;   1920,  ii.  336. 
Paraffin  Hydrocarbons,  chemistry  of  the.     1917,  i.  324. 
Paraffin  Oils,  fractionation  of.     1917,  i.  324. 
Paragon  Electric  Furnace.     1911,  i.  623  ;   1912,  i.  542. 
Paraguay,  economics  of  iron-ore  mining  in.     1921,  ii.  338. 
Parker  Rust-Proofing  Process.     1918,  i.  555  ;   1920,  i.  760. 
Parr  Calorimeter.     1915,  i.  503. 
Patagonia,  petroleum  in.     1913,  i.  556. 
Patterns.     See  Foundry  Patterns. 
Patterson  Casting  Machine.     1915,  i.  552. 
Pearlite — 

definition  of.     1912,  ii.  378. 

formation  of.     1914,  i.  71 8. 

influence  of  cold-work  on  divorce  of.     1918,  i.  353  (Paper). 

influence  of  titanium  on  the  formation  of.     1918,  i.  547. 

notes  on.     1916,  ii.  210  {Paper). 
Prat — 

bibliography  of.     191 1,  i.  547. 

coking  of.     1914,  ii.  295  ;    1919,  i.  641. 

Ekenberg  process.     1918,  i.  4H<». 

preparation  and  uses  of.  1911,  i.  547,  ii.  511  ;  1912,  i.  469  ;  1913,  ii.  543: 
1914,  ii.  '290  ;  1915.  i.  B18  ;  1916,  i.  311,  ii.  391  ;  1917.  i.  313,  ii.  :m. 
367;   1918,  ii.  452;   1920,  ii.  327  ;   1921,  ii.  349. 
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Peat — 

recovery  of  by-products  from.     1911,  i.  548,  ii.  524  ;    1915,  i.  516  ;    1918, 

ii.  462. 
recovery  of  oil  from.     1915,  i.  526. 

I'EAT,  GlOOBAPHIOAL  DISTRIBUTION — 

Canada.  1915,  ii.  235  ;  1916,  ii.  398  ;  1918,  ii.  452. 

Ireland.  1917,  ii.  366  ;  1920,  ii.  326  ;  1921,  i.  386. 

Russia.  1912,  ii.  487. 

United  Kingdom.     1920,  ii.  326  ;    1921,  ii.  347. 

United  States.     1916,  ii.  398  ;    1920,  i.  693  ;    1921,  ii.  347. 
Peat-Gas,  use  of,  for  power  purposes.     1911,  ii.  523;   1912,  i.  482,  ii.  504; 

1913.  i.  566,  ii.  562 ;  1919,  ii.  481  ;    1921,  i.  395. 
Pellin  Testing  Apparatus.     1920,  ii.  380. 
Pencoyd  Open-Hearth  Furnace.     1913,  ii.  233. 
Pennsylvania.     See  also  United  States 

coal  in.     1912,  i.  469  ;    1919,  ii.  474  ;    1921,  i.  385. 

graphite  industry  of.     1913,  i.  530. 

iron  ore  in.     1911,  i.  521  ;    1912,  i.  439,  ii.  452. 

mineral  resources  of.     1921,  ii.  337. 

petroleum  in.     1912,  i.  475,  ii.  498  ;   1920,  ii.  334. 

uranium  ore  in.     1915,  i.  489. 
Pennsylvania  Forge  Co.,  rolling-mills  of.     1921,  i.  432. 
Pens,  manufacture  of.     1916,  i.  365. 
Persia — 

coal  in.     1920,  ii.  325. 

petroleum  in.  1914,  i.  610  ;  1915,  i.  521  ;  1919,  i.  642  ;  1920,  ii.  333. 
Peru — 

coal  in.  1918,  ii.  457  ;  1920,  ii.  326  ;  1921,  i.  384. 

iron  ore  in.  1921,  i.  373. 

mineral  industry  of.     1921,  ii.  336. 

petroleum  in.     1911,  i.  557,  ii.  517  ;   1913,  i.  556,  709  ;   1914,  i.  612,  ii.  300  ; 
1917,  i.  323  ;   1920,  ii.  335. 

vanadium  deposits  of.     1912,  ii.  458  ;   1916,  i.  298 ;  1921,  ii.  336. 

PETROL 

recovery  of,  from  natural -gas.     1920,  ii.  339  ;   1921,  i.  394. 
substitutes  for.     1915,  i.  525. 
Petroleum.     See  also  Oil  Fuel, 
analysis  of.     See  Analysis, 
chemistry  of.     1911,  ii.  517  ;    1921,  ii.  356. 
composition  of.     1912,  i.  473  ;    1915,  i.  519. 
dehydrating  of.     1915,  i.  524. 

distillation  of.     1914,  ii.  301  ;   1917,  ii.  375  ;    1920,  ii.  337  ;   1921,  ii.  356. 
flash-point  of.     1913,  ii.  555. 

gasification  of,  Rincker  and  Wolter  process.     1913,  i.  565. 
geological  distillation  of.     1920,  ii.  332. 
geology  of.     1911,  i.  552,  ii.  513  ;   1912,  ii.  494  ;   1913,  i.  551  ;   1914,  i.  610  ; 

1915,  i.  519  ;   1918,  ii.  454  ;    1920,  i.  699,  ii.  331. 
history  of.     1914,  ii.  303. 

manufacture  of  compressed-gas  from.     1914,  ii.  301. 
manufacture  of  gasoline  from.     1915,  ii.  246;  1916,  i.  319,  ii.  406. 
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Petroleum — 

manufacture  of  producer-gas  from.     1911,  ii.  523;   1912,  i.  483. 

measuring  and  cleaning  of.     1917,  ii.  375. 

origin  of.     1911,i.'552,  ii.  513;   1912,  i.  472,  ii.  493  ;    1913,  i.  550,  ii.  550  ; 

1914,  i.  609,  ii.  295  ;    1915,  i.  518,  ii.  242  ;    1916,  i.  316,  ii.  403  ;    1917, 

i.  319  ;    1919,  ii.  476  ;    1920,  i.  699  ;    1921,  ii.  354. 
properties  of.     1915,  i.  524,  ii.  246. 
radio-activity  of.     1911,  i.  557. 

recovery  of  by-products  from.     1916,  i.  318  ;    1917,  i.  324,  ii.  376. 
recovery  of,  from  unconsolidated  sands.     1917,  i.  323. 
refining  of.     1913,  ii.  554  ;   1915,  i.  524  ;    1921,  i.  393. 
search  for.     1919,  ii.  476. 
specific  gravity  of.     1913,  i.  558. 
specific  heat  of.     1914,  ii.  301. 
specifications  for.     1913,  ii.  555. 
spontaneous  ignition  temperatures  of.     1920,  ii.  337. 
statistics  of.     See  Statistics, 
storage  and  transport  of.     1911,  i.  558,  ii.  518  ;   1912,  i.  477  ;   1913,  ii.  555  ; 

1914,  ii.  302  ;    1915,  ii.  246;  1920,  i.  701. 
sulphur  in.     1917,  i.  324,  ii.  375. 
technology  of.     1917,  ii.  372  ;    1920,  ii.  337. 
testing  of.     1911,  i.  558. 

uses  of.     1911,  i.  558,  ii.  518  ;    1913,  ii.  555  ;    1914,  i.  614,  ii.  302  ;    1915, 
ii.  246  ;   1920,  ii.  338. 
Petroleum,  Geographical  Distribution  of — 

Argentina.     1911,  i.  557,  ii.  516  ;   1912,  i.  476  ;   1914,  i.  612  ;   1915,  i.  523  ; 

1916,  i.  318;   1917,  ii.  374  ;    1919,  i.  643  ;   1920,  ii.  335. 
Asia.     1914,  ii.  297. 
Australia.     1921,  ii.  355. 

Austria.     1912,  i.  473,  ii.  494  ;   1913,  i.  551  ;   1915,  ii.  243. 
Bolivia.     1912,  ii.  498  ;   1913,  i.  556  ;   1914,  ii.  300  ;    1919,  i.  643. 
Borneo.     1921,  i.  391,  ii.  355. 
Brazil.     1921,  i.  391,  ii.  355. 
British  Empire.     1914,  ii.  406  ;    1920,  ii.  333. 
Burma.     1912,  i.  474,  ii.  496  ;    1913,  i.  553,  708,  ii.  552. 
Canada.      1912,   i.   474;     1913,   i.    555,   ii.   552;    1914,  i.   610,  ii.  298; 

1915,  i.  521,  ii.  243  ;    1916,  i.  317,  ii.  404  ;    1917,  i.  321,  ii.  373  ;    1918, 
ii.  455  ;    1920,  i.  700,  ii.  334  ;    1921,  i.  391,  ii.  355. 

( 'hili.     1912,  ii.  498  ;   1917,  i.  323,  ii.  375. 

China.  1912,  i.  474  ;  1915,  i.  520  ;  1916,  ii.  405. 

Colombia.  1913,  ii.  553  ;  1920,  ii.  335. 

Cuba.  1911,  i.  556  1917,  ii.  374. 

Dutch  East  Indies.  1911,  i.  554  ;  1921,  i.  391. 

Egypt.  1912,  ii.  496  ;  1920,  i.  700. 

Eucador.  1919,  ii.  479. 

Formosa.  1914,  ii.  298. 

France.  1920,  i.  700  ;  ii.  333  ;  1921,  i.  391. 

Germany.  1911,  ii.  513  ;  1913,  ii.  551. 

Cold  Coast.  1913,  i.  554. 

Hungary.  1912,  ii.  495. 

India.  1912,  i.  474  ;  1914,  ii.  297  ;  1917,  ii.  373  ;  1919,  ii.  478. 
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Petroleum,  Geographical  Distribution  of — 
Italy.  1912.  ii.  496  ;  1915,  i.  520. 

Japan.  191 1.  i.  553,  ii.  514  ;  1917,  i.  321  ;  1919,  i.  043. 
•  lava.   1921.  i.  391. 
Madagascar.  1913,  ii.  552. 
Malay  States.  1913,  i.  554  ;  1914,  ii.  297. 
Mexico.  1911.  i.  55(5,  ii.  517;  1912,  ii.  497  ;  1913,  ii.  719  ;  1914,  ii.  300  ; 

1915,  ii.  214;  1917,  i.  323  ;  1918,  ii.  450  ;  1921,  i.  392,  ii.  355. 
Moldavia  1913,  ii.  551. 
Morocco.  1913,  i.  555. 
Newfoundland.  1915,  ii.  244. 
New  Guinea.   1915,  i.  523. 

New  Zealand.  1911,  i.  557  ;  1912,  i.  470;  1914,  i.  013. 
Panama.  1913,  i.  550. 

Papua.  1913,  ii.  553  ;  1915,  ii.  245  ;  1920,  ii.  330. 
Patagonia.  1913,  i.  550. 

Persia.  1914,  i.  010  ;  1915,  i.  521  ;  1919,  i.  042  ;  1920,  ii.  333. 
Peru.  1911.  i.  557,  ii.  517;  1913,  i.  550,  709  ;  1914,  i.  012,  ii.  300  ;  1917, 

i.  323  ;  1920,  ii.  335. 
Philippine  Islands.  1911,  ii.  514;  1914,  ii.  298;  1915,  ii.  243;  1917, 

i.  321  ;  1920,  ii.  330. 
Roumania.  1911,  ii.  513  ;  1912,  ii.  495,  038  ;  1913,  i.  710  ;  1914,  i.  010, 

703,  ii.  290  ;  1916,  ii.  405. 
Russia.  1911,  i.  553,  ii.  513  ;  1912,  i.  474,  ii.  495  ;  1913,  i.  552,  ii.  551  ; 
'1914,  ii.  290;  1915,  i.  520  ;  1917,  ii.  373  ;  1918,  ii.  455;  1920,  ii.  333  ; 

1921,  i.  392. 
Saghalien.  1911,  i.  544,  ii.  514  ;  1913,  i.  554. 
Siam.  1913,  i.  554. 
Sinai  Peninsula.  1913,  i.  554. 

South  Africa.  1911,  i.  555,  ii.  298  ;  1912,  ii.  490;  1914,  ii.  298. 
South  America.  1911,  i.  557  ;  1918,  ii.  450. 
South  Australia.  1916,  i.  317. 
Suez.  1911,  i.  555. 
Sumatra.  1921,  i.  391. 
Tasmania.  1911,  i.  557  ;  1921,  ii.  355. 

Trinidad.  1911,  ii.  510  ;  1915,  i.  523  ;  1917,  i.  323  ;  1921,  i.  392. 
Turkey.  1916,  ii.  405. 
United  Kingdom.  1913,  i.  551,  ii.  551;  1914,  ii.  295;  1918,  ii.  454; 

1919,  i.  042,  ii.  470  ;  1920,  ii.  333  ;  1921,  i.  391. 
United  States.  1911,  i.  555,  700,  ii.  514  ;  1912,  i.  475,  030,  ii.  497,  042  ; 

1913,  i.  555,  ii.  553  ;  1914,  i.  011,  ii.  299  ;  1915,  i.  521,  ii.  244 ;  1916, 

i.  317,  ii.  405  ;  1917,  i.  322,  ii.  374  ;  1918,  ii.  455  ;  1919,  ii.  478  ;  1920, 

i.  700,  ii.  331,  334  ;  1921,  i.  392,  ii.  350. 
Venezuela.  1921,  i.  392. 
Western  Australia.  1916,  i.  317. 
Petroleum  Mining — 

economics  of.  1912,  ii.  500  ;  1913,  i.  559 ;  1914,  ii.  302  ;  1915,  i.  520, 

ii.  245 ;  1916,  ii.  470  ;  1920,  ii.  339. 
methods  of.  1911,  i.  557,  ii.  517;  1913,  i.  558,  ii.  553;  1914,  i.  613  ; 

1915,  i.  523  ;  1918,  ii.  457  ;  1919,  i.  043,  ii.  479  ;  1920,  i.  701,  ii.  337. 
placer  law,  as  applied  to.  1914,  ii.  302. 
use  of  electricity  in.  1913,  i.  558. 
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Petroleum  Oils,  manufacture  of.     1913,  ii.  554  ;   1916,  ii.  406. 

standard  tables  for.     1917,  i.  325. 
Petroleum  Reserves,  estimation  of.     1917,  ii.  372  ;   1918,  ii.  457. 
Pettibone  Gas-Producer.     1911,  ii.  522. 
Peyton-Hitt  Vacuum  Chamber  Ingot.     1915,  ii.  276. 
Pfoser-Strack-Stumm  System  of  heating  blast-furnace  stoves.    1914,  i.  640, 

ii.  232  {Paper).. 
Phenol,  synthetic,  manufacture  of,  from  coal-tar  products.     1915,  ii.  238. 
Philips'  Neutroscope  for  estimation  of  sulphur.     1919,  ii.  539. 
Philippine  Islands — 

coal  in.     1911,  i.  545  ;    1912,  i.  465. 

iron  ore  in.     1912,  i.  433  ;    1915,  i.  482,  ii.  216  ;    1916,  i.  290. 

petroleum  in.     1911,  ii.  514  ;    1914,  ii.  298  ;    1915,  ii.  243  ;    1917,  i.  321  ; 
1920,  ii.  336. 
Phosnix  Electro-Magnet.     1913,  i.  615. 

Phosphates  in  basic  slag.     1911,  ii.  126  {Payer) ;    1912,  i.  537  ;  C.S.M.,  1920, 
x.  1. 

Phosphatic  Coatings  for  rust-proofing  iron.     1920,  i.  760.     See  also  Corrosion. 
Phosphides,  metallic.     1912,  ii.  382. 
Phosphoric  Acid — 

action  of,  on  alloys.     1911,  ii.  648. 

content  of  basic  slag.     1915,  i.  575. 

solubility  of.     1917,  i.  368. 

solubility  of,  in  basic  slag.      1916,  i.  349. 
Phosphoric  Oxide,  solubility  of,  in  basic  slag.     1911,  i.  688. 
Phosphorus — 

addition  of,  to  metals.     1916,  i.  339. 

analysis.     See  Analysis. 

atomic  weight  of.     1912,  ii.  608  ;    1913,  i.  683. 

cupric  etching  effects  produced  by.     1921,  i.  277  {Paper). 

detection  of,  in  iron  and  steel.     1914,  ii.  381  ;    1915,  i.  173,  617. 

distribution  of,  in  metals,  taken  during  "  after-blow  "  in  a  basic-lined 
converter.     1915,  i.  161. 

distribution  of,  in  steel,  between  the  points  Acl  and  Ac3.  1920,  i.  359 
{Paper). 

distribution  of,  in  steel  ingots.     1915,  i.  163. 

etching  reagent.     1919,  i.  690. 

influence  of,  in  iron  and  steel.  1913,  ii.  664  ;  1914,  i.  725  ;  1915,  ii.  122 
{Paper)  ;  1916,  ii.  50,  66,  91  ;  1918,  i.  545,  ii.  495  ;  1919,  ii.  517  ;  1920, 
ii.  387;    1921,  i.  434,  ii.  405. 

influence  of,  in  malleable  cast  iron.     1918,  ii.  349  {Paper). 

removal  of,  in  the  electric  furnace.     1913,  i.  628. 

reversion  of,  to  basic  steel.     1921,  i.  421. 
PHOSPHORUS,  Iron  and  Carbon.     1918,  i.  389  {Paper). 
Photomicrographs,  moving.    1918,  ii.  504. 
Photomicrography.    1919,  ii.  528;  1920,  i.  757. 

telescopic  focussing  apparatus  for.     1918,  ii.  371  {Paper). 
Pior  Method  of  brazing  oast  iron*     1912,  ii.  57s. 

PlCKKLKTTK.        1921,  i.  448. 
PlCKLINO  — 

effect  of,  on  steels.      1919,  i.  680 ;    1920,  i.  755  ;    1921,  ii.  419. 
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Pickling — 

electrolytic,  of  steel.      1917,  ii.  431  ;    1919,  i.  680. 

of  iron  and  steel.     1913,  ii.  648  ;    1917,  i.  354,  ii.  431  ;    1919,  i.  680  ;    1920, 
i.  73S.  ii.  378:    1921,  i.  448. 

removal  of  scale  by.      1916,  ii.  446. 

with  sodium  bisulphate.     1916,  ii.  446. 
Picric  Acid,  manufacture  of,  from  coal-tar  products.     1915,  ii.  238. 
Piedmont,  iron  ore  deposits  of.     1911,  ii.  353  (Paper). 
Pierre-Heviotte  and  Ragot  Gas-Producer.     1912,  ii.  503. 
Piette  Coke-Oven.     1914,  ii.  291  ;    1921,  ii.  351. 
Pietzka  Piddling  Furnace.     1914,  i.  652. 
Pig  Beds,  moulding  roller  for.     1920,  i.  707. 
Pig-Casting  Machines.     1912,  ii.  524;   1914,  ii.  322;   1915,  i.  552;   1921,  ii. 

362. 
Pig  Iron.     See  also  Blast-Furnaces. 

analysis  of.     See  Analysis. 

basic,  character  of.     1921,  ii.  377. 

breaker  for.     1914,  i.  645. 

charcoal.     See  Charcoal  Iron. 

classification  of.     1911,  ii.  560  ;    1917,  i.  344. 

composition  of.     1911,  ii.  556;   1912,  ii.  535  ;    1913,  i.  595  ;   1917,  ii.  310, 
323,  329 

corrosion  of.     1918,  ii.  505. 

electric,  manufacture  of.     See  Iron  Ore,  electric  smelting  of. 

electric,  micr'ostructure  of.     1912,  ii.  585. 

electric,  use  of,  in  open-hearth  furnace.     1913,  i.  622. 

foundry.     See  Foundry  Iron. 

gases  in.     1921,  i.  403. 

grading  of.     1911,  ii.  556  ;    1912,  ii.  535  ;    1919,  i.  649. 

influence  of  nickel  on.     1912,  ii.  583. 

influence  of  temperature  on.     1911,  ii.  86  (Paper). 

influence  of  vanadium  on.     1912,  ii.  535  ;    1915,  i.  595. 

manganiferous,  production  of.     1917,  i.  338  ;    1921,  i.  402. 

manganiferous,  use  of,  basic  open-hearth  process.     1921,  i.  419. 

manufacture  of,  from  chromiferous  iron  ore.     1913,  i.  460,  ii.  642. 

manufacture  of,  from  iron-sand.     1921,  ii.  363. 

phosphoric,  use  of,  for  deoxidising.     1918,  i.  551. 

physical  properties  of.     1920,  i.  739. 

specifications  for.     1911,  ii.  556  ;    1913,  i.  595  ;    1915,  i.  559. 

statistics  of.     See  Statistics. 

Bynthetic.     See  Cast  Iron. 

varying  grades  of,  from  a  single  blast-furnace  heat.     1916,  i.  331. 
Pin  Joints,  strength  of.     1917,  i.  409. 

"  Pinch  "  Effect  in  electric  furnaces.     1911,  ii.  588  ;   1913,  ii.  622. 
Pinions,  lubrication  of.     1921,  ii.  382. 

Pintsch  Gas-producer.     1912,  i.  482  ;   1913,  i.  565,  ii.  558  ;   1921,  ii.  358. 
Pioneer  Briquetting  Process.     1912,  i.  451  ;   1917,  ii.  18. 
Pipe  Connections — 

casting  of.     1921,  ii.  372,  373. 

strength  of  screwed  and  welded.     1917,  ii.  439. 
k 
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Pipe  Foundries.     1914,  i.  667,  ii.  334. 
Pipe  Lines.     1920,  i.  701. 
Pipes — 

collapsible  core  bar  for.     1916,  ii.  426. 

cast  iron,  long  service  of.     1917,  ii.  461. 

cast  iron,  manufacture  of.     1911,  ii.  622  ;  1914,  i.  667  ;  1915,  i.  565,  ii.  271  ; 
1917,  i.  353. 

cast  iron,  specifications  for.     1914,  ii.  334. 

centrifugal  casting  of.     1916,  ii.  426  ;    1920,  i.  712. 

corrosion  of.     1912,  i.  592,  ii.  612  ;  1913,  i.  684,  ii.  689  ;  1914,  ii.  387  ;  1915, 
i.  626,  ii.  326  ;    1916,  ii.  463 ;   1920,  i.  761  ;    1921,  ii.  417. 

De  Lavaud  process  of  casting.     1920,  i.  712. 

electrolytic  iron,  manufacture  of.     1917,  i.  391. 

flow  of  oil  in.     1914,  ii.  301  ;    1916,  ii.  406  ;   1921,  i.  393. 

galvanising  of.     1913,  i.  654. 

iron  bacteria  in.     1921,  ii.  418. 

Molinder  method  of  casting.     1913,  i.  612. 

moulding  of.     1911,  i.  600,  ii.  565  ;    1912,  i.  519. 

Sensaud-Arens  system  of  casting.     1916,  ii.  426. 

soft  steel  and  wrought  iron,  comparative  service  obtained  with.     1912, 
ii.  371  ;    1919,  i.  683. 

tests  of.     1912,  ii.  588. 

wrought  iron,  detection  of  steel  in.     1916,  ii.  462. 

wrought  iron,  manufacture  of.     1914,  ii.  350. 
Piping.     See  Ingots. 

I'iRON  By-Product  Coke-Oven.     1921,  ii.  351. 
Piston  Rings,  casting  of.     1919,  i.  659  ;    1921,  ii.  369. 
Pistons — 

forged,  for  locomotives.     1915,  i.  588. 

for  internal  combustion  engines.     1917,  ii.  443. 
Pitch — 

sulphite,  use  of;  in  iron-ore  briquctting.     1911,  ii.  490. 

use  of,  as  fuel.     1918,  ii.  458. 
Pittsburgh  Crucible  Steel  Co.,  blast-furnaces  of.     1921,  i.  400. 
Plate-Bending  Machine.     1914,  ii.  347. 
Plate-Rolling  Practice  and  power  requirements.     1918,  i.  519. 
Plate  Turnover  for  tandem  mill.     1919,  i.  671. 
Plates.     See  also  Boiler  Plates. 

effect  of  holes  on  stress  distribution  in.     1913,  i.  661  ;    1920,  ii.  381  ;    1921, 
ii.  401. 

removal  of  rust  from.     1917,  ii.  4(51. 

ship,  failure  of.      1915,  i.  fill'. 

testing  of.      1912,  ii.  84;    1915,  ii.  31(1. 
h.vriMM,  reduction  of  iron  by,     1915,  i.  623. 

Plating.    See  Electro-plating.  ...   . 

Pluto  Stoker.     1920,  ii.  312. 
Poetsob  Method  of  shaft-sinking.     1912,  i.  1st. 
Poetteb  Reheating  Furnaces.    1914,  ii.  3:56. 
Poland — 

coal  in.     1919,  i.  (S3!) ;    1920,  i.  670. 
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Poland — 

iron  ore  in.     1915,  i.  481  ;    1919,  ii.  460  ;    1920,  i.  670. 

mining  and  metallurgical  industries  of.     1920,  i.  670  ;    1921,  ii.  365. 
Polariskd  Light — 

examination  of  ores  in.     1920,  ii.  312. 

study  of  mierostrueture  by  means  of.     1914,  i.  716. 
Poldi  Steelworks,  plant  of.     1921,  ii.  379. 
Pollacsek  Bkiqiktting  Process.     1917,  ii.  18. 
Pollock  Hot  MbtalGab.     1915,  i.  552,  553. 
Pont-  l-Motjsson,  blast-furnaces  at.     1921  ii.  379. 
Pon  rELEC  Welding  Process.     1914,  i.  697. 
Port  Talbot  Stee*l  Works,  plant  of.     1920,  i.  361. 
Porto  Rico,  iron  ore  in.     1918,  ii.  431. 

PORTUGAL — 

coal  in.     1920,  ii.  325. 

iron  ore  in.     1920,  ii.  308. 

mineral  resources  of.     1918,  ii.  435. 

tungsten  ore  in.     1912,  i.  441 ;   1913,  ii.  510  ;    1915,  ii.  344. 
Potash — 

extraction  of,  from  silicate  rocks.     1917,  ii.  357. 

manufacture,  bibliography  of.     1919,  i.  651. 

recovery  from  blast-furnace  gas.     1916,  ii.  419  ;     1917,  i.  343,  ii.  358,  395  ; 
1918,  i.  493  ;   1919,  i.  651,  ii.  486  ;   1920,  i.  708  ;   1921,  i.  404. 
Powell  Process  for  preservation  of  timber.     1914,  i.  622. 
Power — 

application  of  volcanic  heat  for  production  of.     1917,  i.  308. 

comparative  cost  of.     1918,  i.  481. 

production  and  use  of,  and  its  relation  to  fuel  economy.     1916,  ii.  470. 
Power  Tests,  rules  for.     1913,  i.  535. 
Power  Transmission,  steel  belts  for.     1912,  i.  554. 
Prager  Eisen-Industrie  Gesellschaft,  plant  of.     1921,  i.  406. 
Premier  Process  for  distillation  of  coal.     1914,  ii.  294. 
Preservation  of  Iron  and  Steel.     See  Corrosion  and  Prevention. 
Presses.    See  also  Forging  Presses. 

hydraulic,  Lennings.     1911,  ii.  573. 

scrap  baling.     1914,  i.  674  ;    1919,  ii.  499.     See  also  Scrap. 
Pridmore  Moulding  Machine.     1915,  i.  565. 
.  Prism  Hardness.     1921,  i.  453. 
Prisoners  of  War,  employment  of,  in  German  coal  mines.     1919,  ii.  543. 
Producer-Gas.     1911,  i.  559,  ii.  520;  1912,  i.  479,  ii.  501;  1913,  i.  561,  ii. 
558;   1914,  i.  616,  ii.  303;  1915,  i.  527,  ii  248;   1916,  i.  322,  ii.  408; 
1917,  i.  328,  ii.  378;   1918,  i.  485,  ii.  459;  1919,  i.  644,  ii.  479;   1920,  i. 
702,  ii.  339  ;   1921,  i.  394,  ii.  357. 

analysis  of.     See  Analysis. 

brown  coal,  use  of,  in  open-hearth  furnaces.     1921,  ii.  376. 

cleaning  of.     1913,  i.  566  ;    1914,  i.  619,  620  ;    1915,  ii.  251  ;    1919,  ii.  480. 

composition  and  properties  of.     1911,  i.  561,  ii.  522  ;    1918,  ii.  459  ;    1920, 
ii.  323. 

determination  of  dust  in.      1921,  i.  396. 

enrichment  of.     1919,  i.  644. 

from  low-grade  fuel.     1912,  ii.  503  ;   1919,  i.  645. 


. 
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Producer-Gas — 

use  of,  for  boiler  firing.  1912,  i.  483  ;  1917,  i.  329,  ii.  381  ;  1918,  i.  480 ; 
1921,  i.  397. 

use  of,  for  coke-ovens.     1913,  ii.  545. 

use  of,  in  heat-treatment  furnaces.     1915,  i.  529;    1916,  i.  324,  ii.  441 
1921,  i.  437. 

use  of,  for  metallurgical  work.     1917,  ii.  380. 

use  of,  for  open-hearth  furnaces.     1918,  i.  510  ;   1920,  i.  715  ;   1921,  ii.  370. 

use  of,  for  power  purposes.     1911,  ii.  524  ;    1913,  i.  505,  ii.  558. 
Producer  Plants,  tests  on.     1911,  ii.  524. 

Producers.  1912,  ii.  503  ;  1913,  i.  505,  ii.  558  ;  1914,  i.  010,  ii.  303  ;  1915, 
i.  527  ;  ii.  248  ;  1916,  i.  322,  ii.  408  ;  1917,  i.  328,  ii.  378  ;  1919,  i.  044, 
ii.  479  ;    1920,  i.  702,  ii.  340  ;    1921,  i.  394. 

addition  of  carbon  dioxide  in.     1921,  i.  395. 

agitator  for.     1920,  ii.  340. 

autogas.     1918,  ii.  459. 

by-product.  1912,  i.  483  ;  1913,  i.  507,  ii.  501  ;  1914,  i.  010;  1915,  ii.  249, 
251  ;  1916,  ii.  408 ;  1917,  ii.  380  ;  1918,  i.  480  ;  1920,  i.  702,  ii.  340  ; 
1921,  i.  395,  390,  ii.  358. 

control  of.     1921,  i.  07. 

cost  of  operating.     1914,  ii.  304. 

grate  for.     1914,  ii.  303  ;    1917,  i.  329. 

low-temperature  distillation  of  coal  in.     1920,  ii.  340. 

mechanical  feeder  for.     1915,  ii.  250. 

recovery  of  tar  in.     1916,  ii.  408  ;    1917,  i.  329  ;    1921,  i.  395. 

selection  of  fuels  for.     1914,  ii.  305. 

slagging.     1913,  i.  503  ;   1915,  i.  528  ;   1918,  ii.  459. 

theory  of.     1914,  i.  010. 

use  of  bituminous  fuel  in.     1912,  i.  480  ;   1917,  i.  328. 

use  of  coal  and  coke  in.     1915,  ii.  251  ;   1917,  ii.  379  ;    1918,  i.  485,  ii.  4G0 

use  of  lignite  in.     1913,  i.  504  ;    1916,  ii.  408  ;    1917,  ii.  379. 

use  of  low-grade  fuel  in.     1912,  ii.  503  ;    1914,  ii.  305  ;    1919,  i.  045. 

use  of  oil  fuel  in.     1911,  ii.  523  ;   1912,  i.  483. 

use  of  peat  in.     1911,  ii.  523;   1912,  i.  482  ;    1913,  ii.  502  ;    1921,  i.  395. 

use  of  wood  in.     1912,  ii.  503  ;    1913,  i.  504  ;   1914,  i.  019  ;   1918,  ii.  400 
1919,  i.  045  ;    1920,  i.  702  ;    1921,  ii.  358. 

water-gas.     1915,  ii.  250. 
Producers,  Special  Types  or — 

Akerlund.     1911,  i.  501  ;    1913,  i.  503. 

Amet-Ensign.     1911,  ii.  523. 

Blaugas.     1913,  i.  505  ;    1914,  i.  019. 

Blezinger.     1914,  i.  018  ;    1915,  i.  528. 

Cambridge.     1914,  i.  017  ;   1915,  ii.  251. 

Chapman.     1913,  i.  501,  502  ;    1914,  ii.  313  ;  1920,  ii.  340. 

Civita.     1912,  ii.  500. 

Clark,  Biekerton  &  Bradley.     1911,  ii.  520. 

(Yossley.     1911,  i.  559  ;    1913,  i.  507,  ii.  660  ;    1914,  i.  017,  ii.  304. 

Davey  Paxman.     1912,  ii.  502. 

Do  Fontaine.     1914,  i.  018. 

Dellwik -Fleischer.     1915,  ii.  250  ;    1917,  i.  328. 

Derrick.     1913,  ii.  580. 
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Producers,  Special  Types  of — 
Dents.     1921,  ii.  358. 
Dowson  and  Mason.     1915,  ii.  251. 
Duff.     1914.  i.  616  ;   1915,  ii.  251. 
Ebelmen.     1911,  i.  550. 
Kkman.      1911.  i.  559. 
Farnham.     1911,  ii.  520. 
Fleischer.     1915,  ii.  249. 
Gorlitz.     1913,  i.  50(5. 
Grice.     1911,  ii.  520. 
Heinze.     1912,  i.  483. 
Heller.     1913,  i.  562. 

Hilger.     1911,  i.  560,  ii.  520  ;    1912,  i.  481  ;    1913,  ii.  106  ;    1915,  i.  527. 
Hirt.     1911,  i.  560. 
Holbeck.     1911,  ii.  520. 
Hutchins.     1911,  ii.  521. 

Kerpelv.     1911,  i.  559;    1912,  i.  480,  ii.  502,  503  ;    1913,  i.  562,  ii.  106  ; 

1914,  i.  618,  ii.  304  ;    1915,  ii.  249,  250  ;    1919,  i.  644. 
Kershaw.     1914,  i.  617. 

Korting.     1912,  ii.  161,  505  ;   1913,  i.  566,  ii.  558. 
Kiippers.     1911,  ii.  521;   1912,  i.  481. 
Kynoch.     1915,  ii.  251. 

Looniis-Pettibone.     1911,  i.  561,  ii.  525  ;    1913,  ii.  559. 
Lynin.     1915,  ii.  249  ;    1920,  i.  702. 
Lymn-Rambush.     1916,  ii.  408. 
Marischka.     1913,  ii.  560. 
Mathot.     1912,  i.  481. 
Mersey.     1912,  ii.  503. 

Mond.     1911,  ii.  524  ;    1914,  i.  616,  618  ;    1915,  ii.  250,  251. 
Moore.     1913,  i.  562,  ii.  561  ;    1914,  i.  618. 
Morgan.     1915,  ii.  248. 
Nordennson.     1912,  ii.  502. 
Otto.     1913,  i.  563. 
Pettibone.     1911,  ii.  521. 

Pintsch.     1912,  i.  482  ;    1913,  i.  565,  ii.  558  ;    1921,  ii.  358. 
Ragot  &  Pierre-Hervotte.     1912,  ii.  503. 
Rehmann.     1912,  i.  481. 
Sahlin.     1914,  ii.  304. 
Senior  &  Livens.     1911,  ii.  522. 
Smith.     1913,  i.  563  ;    1919,  i.  644. 
Stewart.     1914,  ii.  303. 
Syracuse.     1911,  i.  560. 
Tait.     1913,  i.  563. 

Tehmann.     1912,  i.  481.  % 

Wellman.     1921,  i.  394. 
Whitfield.     1914,  i.  617. 
Wilson.     1915,  ii.  251. 
Wollaston.     1914,  ii.  304. 
Wiirth.     1918,  ii.  459. 
Projectiles,  armour-piercing,  manufacture  of.     1913,  ii.  248  (Paper). 
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Propellers,  casting  and  moulding  of.     1919,  ii.  493. 

Prudhomme  Wood-Fired  Blast-Furnaces  in  Chili.     1912,  ii.  359;    1921, 

i.  403. 
Prussia,  state-owned  coal  mines  in.     1917,  i.  310. 

Puddling.     1913,  i.  599,  ii.  591  ;    1914,  i.  652  ;    1917,  i.  346  ;    1918,  i.  498  ; 
1919,  i.  654  ;   1920,  i.  709.     See  also  Wrought  Iron. 

history  of.     1917,  i.  346  ;    1918,  i.  499  ;    1919,  i.  654. 

mechanical.     1919,  i.  655  ;   1920,  i.  709. 

reactions.     1913,  ii.  591. 

use  of  pulverised  fuel  in.     1914,  i.  652  ;   1919,  ii.  75  (Paper). 

use  of  refined  iron  in.     1920,  i.  709. 

yields  and  wastes  in.     1915,  i.  556. 
Puddling  Furnaces — 

Pietzka.     1914,  i.  652. 

Roe.     1913,  i.  599. 

rolling  bar  grate  for.     1919,  ii.  501. 
Pulverised  Fuel.    See  Coal,  pulverised. 

Punches,  manufacture  of,  from  open-hearth  steel.     1921,  ii.  389. 
Puppe  Rolling-Mill.     1917,  ii.  416. 

Purple  Ore,  treatment  of,  in  the  blast-furnace.     1912,  ii.  522. 
Pyridine — 

action  of,  on  coal.     1919,  ii.  473. 

recovery  of,  from  coke.     1920,  ii.  329. 
Pyrite,  coal,  for  manufacture  of  sulphuric  acid.     1918,  ii.  451  ;   1920,  ii.  324. 
Pyrite  Cinder — 

in  blast-furnaces.     1917,  i.  339. 

cast  iron  from.     1921,  ii.  371. 
Pyro  Heat-Treatment  Furnace.     1919,  ii.  511. 
Pyrometer  Porcelains  and  refractories.     1920,  i.  688. 
Pyrometers — 

Fery.     1918,  ii.  447. 

Holborn-Kurlbaum.     1911,  ii.  503  ;   1912,  ii.  473  ;   1913,  ii.  533. 

I-rite.     1916,  ii.  393. 

Le  Chatelier.     1912,  ii.  473  ;    1913,  ii.  532. 

Le  Chatelier-Saladin.     1913,  ii.  176. 

Leskole  optical.     1912,  ii.  474. 

optical,  calibration  of.     1911,  i.  538. 

Schitffer  &  Budenberg.     1914,  i.  592. 

Tapalog.     1915,  ii.  230. 

Thwing.     1911,  ii.  503  ;    1912,  i.  459. 

Wanner.     1911,  ii.  502  ;    1912,  ii.  478. 

Wedge  optical.     1917,  i.  305. 
1'YKo.MKTKY.      1911,  i.  537,  ii.  502  ;  1912,  L  458,  ii.  473  ;    1913,  i.  532,  ii.  531  ; 
1914,  i.  592,  ii.  284  ;    1915,  i.  504,  ii.  230  ;    1916,  i.  305,  ii.  393  ;    1917, 
ii.  369  ;    1918,  i.  481  ;    0)19,  i.  635,  ii.  67  ;    1920,  i.  085,  ii.  320  ;    1921, 
i.  412,  437,  ii.  384. 

Q 

Qi/AKiuK.s,  method  of  operating.     1919,  ii.  463. 
QUARTZ,  fused,  use  of,  Ul  laboratories.      1911,  ii.  667. 
Qijartzitk,  silica-bricks  from.     1921,  ii.  343. 
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Quebec.     See  oho  Canada. 

chromite  in.     1921,  i.  371. 

graphite  in.     1912,  ii.  468  ;    1920,  i.  677. 

iron  ore  in.     1912,  ii.  450. 

magnesite  in.     1912,  ii.  470 

mining  law  in.      1912,  ii.  463. 

molybdenite  in.     1920,  i.  674  ;   1921,  i.  371. 
Queensland — 

coal  in.     1913,  i.  543,  ii.  543  ;    1918,  ii.  451  ;   1919,  ii.  473. 

iron  industry  of.     1920,  ii.  350  ;    1921,  i.  407. 

iron  ore  in.     1919,  i.  617  ;   1921,  ii.  335. 

magnesite  in.     1919,  ii.  465. 

manganese  ore  in.     1919,  ii.  461. 

oil  shale  in.     1916,  ii.  404. 

tungsten  in.     1918,  i.  473. 
Quenching.     See  Heat-Treatment. 

R 

Raaphe  Converter.     1912,  ii.  543. 

Raasay,  iron  ores  of.     1911,  ii   470 ;  1918,  i.  114  ;   1920,  ii.  306. 

Races,  ball-hearing,  magnetic  testing  of.     1920,  i.  751. 

Radiation  Constants.     1919,  ii.  468. 

Radiograph  Cutting  Machine.     1921,  ii.  393. 

Radiography — 

detection  of  blowholes  in  steel  by  means  of.  1915,  i.  596 ;  1916, 
i.  386. 

examination  of  coal  by.     1912,  ii.  479. 

of  metals.     1915,  ii.  272,  323;  1916,  ii.  462;  1918,  ii.  500  ;  1919,  i.  689, 
ii.  532  ;    1920,  i.  758  ;    1921,  i.  303  (Paper),  458,  ii.  409. 
Radium,  production  and  technology  of.     1917,  i.  288. 
Ragot  and  Pierre-Hervotte  Gas-Producer.     1912,  ii.  503. 
Rail  Chairs,  manufacture  of.     1921,  i.  414. 

Rail  Joints,  construction  of.     1914,  ii.  374  ;   1915,  ii.  311  ;   1917,  i.  388. 
Rail  Mills — 

comparison  of,  in  United  States  and  Germany.     1912,  ii.  144. 

for  re-rolling  rails.     1917,  i.  373. 
Rail-Planing  Machine.     1911,  ii.  580. 
Rails — 

action  of  brakes  and  wheels  on.     1921,  ii.  406. 

breakage  of.     1914,  ii.  374  ;   1920,  i.  745. 

conductor,  electric  testing  of.     1915,  i.  608  ;    1916,  i..  381. 

continuous,  laying  of.     1913,  i.  649. 

corrosion  of.     1911,  ii.  651 ;   1912,  ii.  613  ;    1919,  ii.  534. 

corrugation  of.  1911,  i.  655,  ii.  619 ;  1912,  i.  573,  ii.  595  ;  1913,  i.  666, 
ii.  672  ;  1914,  i.  710  ;  1917,  i.  408  ;  1918,  i.  542  ;  1920,  i.  745  ;  1921, 
ii.  400. 

creep  of.     1918,  ii.  500. 

defects  in,  revealed  by  etching.     1920,  ii.  385. 

electric  resistance  of.  1912,  ii.  600  ;  1914,  ii.  374  ;  1916,  i.  381,  ii.  458  ; 
1920,  i.  760. 
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Rails — 

failure  of.     1912,  i.  570,  ii.  382,  387,  594  ;   1913,  i.  667,  ii.  672  ;   1914,  i. 

710;    1916,  i.  380,  ii.  449  ;    1917,  i.  409  ;    1920,  i.  745  ;    1921,  ii.  405. 
fissures  in.     1914,  ii.  373  ;   1915,  i.  589  ;   1916,  ii.  439  ;   1918,  i.  541  ;   1919, 

i.  687,  ii.  526  ;    1921,  i.  459,  460. 
gauge  for  measuring  weight  of.     1912,  ii.  596. 
heat- treatment  of.     1916,  ii.  441  ;    1919,  ii.  509. 
high-carbon,  use  of.     1911,  i.  654. 
history  of.     1913,  i.  649  ;    1914,  ii.  374. 
influence  of  aluminium  on.     1914,  ii.  373. 

influence  of  finishing  temperatures  on.     1914,  ii.  347  ;    1915,  i.  588. 
inspection  of.     1913,  i.  666. 

manganese  and  open-hearth,  comparative  tests  of.     1919,  i.  687. 
manganese  steel.     1914,  i.  698,  708  ;    1918,  i.  541  ;   1919,  i.  687. 
magnetic  surveys  on.     1920,  i.  751. 

manufacture  of,  from  sink-head  ingots.     1920,  ii.  367  ;   1921,  i.  428. 
nickel  steel,  use  of.     1912,  i.  569. 
old,  reinforcing  bars  from.     1918,  i.  520. 

origin  and  development  of,  in  England  and  America.     1917,  i.  233  (Paper). 
properties  of.     1920,  i.  745. 
re-rolling  of.     1921,  ii.  382. 

rolling  of.     1913,  ii.  644  ;   1914,  ii.  347  ;   1916,  ii.  438;   1921,  i.  520. 
Sandberg  process  for  surface  hardening  of.     1917,  i.  383  ;    1918,  ii.  484 ; 

1919,  i.  687  ;    1920,  i.  734,  745. 
segregation  in.     1911,  i.  655  ;    1913,  ii.  671  ;    1915,  i.  606. 
shrinkage  of,  as  a  means  of  judging  finishing  temperature.     1915,  ii.  311. 
silicon,  Sandberg  process  of  manufacture.     1911,  i.  654. 
soundness  of.     1912,  ii.  373  ;   1915,  i.  40. 
specifications  for.     191 1,  i.  655,  ii.  619  ;   1912,  ii.  593  ;   1914,  ii.  374  ;   1915, 

i.  609  ;   1916,  i.  382  ;   1921,  ii.  407. 
steel  for.     1915,  i.  40  (Paper). 
stresses  in.     1919,  i.  686. 
testing  of.     1911,  i.  158,  ii.  618  ;    1912,  i.  572,  573,  ii.  382  ;    1913,  i.  664  ; 

1914,  i.  709;   1915,  i.  56;    1918,  i.  541. 

titanium  steel.     1911,  i.  653;    1912,  ii.  146;    1913,  i.  665;    1914,  i.  709; 

1915,  i.  606  ;    1916,  i.  380  ;    1921,  ii.  406. 

tramway,  manufacture  and  wear  of.     1911,  i.  (554  ;    1912,  i.  570. 
vanadium  steel,  tests  on.     1914,  ii.  372  ;    1915,  i.  608. 
wear  of.     1912,  i.  570  ;    1913,  i.  665  ;    1914,  i.  708,  ii.  374  ;    1920,  i.  745. 
welding  of.     1916,  i.  367  ;    1918,  i.  529. 
Railway  Matebial — 

specifications  for.     1913,  ii.  671  ;    1915,  ii.  312  ;    1916,  ii.  451. 
steel  passenger  carriages.     1917,  ii.  443. 

B  A  II  AS AYS— 

German  State,  through  rates  on.      1918,  ii.  51 1. 

special  steel  for.     1921,  ii.  406. 
"RAMMim:/'      1912,  ii.  467. 
R  woks,  corrosion  of.     1921,  i.  469. 
B  lee  Eabths,  occurrence  and  uses  of.     1916,  ii.  382. 

Raw  Materials,  methods  of  transport  of,  in  the  iron  industry.    C.S.M.,  1914, 

vi.  I 
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Rai  lkigh  Refractometer.     1919,  ii.  542. 

Razors,  production  of.     1921,  i.  44S. 

"Reactal."  a  new  high-speed  steel  alloy.     1916,  ii.  456. 

Reactions     8u  also  Blast -Furnace,  etc. 

metallurgical,  calculations  of  equilibrium  in.     1921,  ii.  384. 
in  refining  steel.     1914,  i.  072. 
Reagents.     See  Etching  Reagents. 
Recoverance  in  metals.     1920,  ii.  381. 
Refractory  Bricks.     See  also  Furnace  Linings. 

bauxite,  manufacture  of.      1912,  ii.  467 ;  1916,  i.  302  ;  1917,  i.  301,  ii.  355. 

carbon,  manufacture  and  properties  of.     1913,  i.  580,  ii.  527. 

carbon,  use  of,  in  blast-furnaces.     1913,  i.  580  ;    1914,  ii.  319. 

chrome,  manufacture  of.     1917,  i.  297. 

corrosion  of.     191 1,  i.  549  ;   1914,  i.  604  ;   1915,  i.  499  ;   1916,  i.  312  ;   1920, 

i.  683,  ii.  329  ;    1921,  i.  388. 
coke-oven,  deterioration  of.     1911,  i.  549;    1914,  i.  604;    1916,  i.  312; 

1920,  i.  683,  ii.  329  ;   1921,  i.  388. 
coke-oven,  properties  of.     1918,  i.  477,  483  ;   1919,  ii.  466 ;  1920,  i.  684, 

ii.  317;  C.S.M.,  1920,  x.  41. 
dinas,  properties  of.     1921,  ii.  341. 

firebricks,  action  of  flue-dust  on.     1914,  i.  590  ;   1919,  i.  632. 
firebricks,  deterioration  of,  in  open-hearth  furnaces.    C.S.M.,  1916,  vii.  18, 

172. 
firebricks,  for  electric  furnaces.     1921,  i.  378. 
firebricks,  expansion  of.     1912,  i.  455; 
firebricks,  hardness  of.     1921,  ii.  342. 

firebricks,  heat  conductivity  of.     1915,  ii.  281  ;   1920,  i.  680. 
firebricks,  influence  of  slag  temperature  on.     1919,  i.  633. 
firebricks,  insulating  value  of.     1912,  ii.  466. 
firebricks,  jointing  materials  for.     1921,  ii.  341. 
firebricks,  kilns  for  burning.     1917,  i.  298  ;    1918,  i.  478. 
firebricks,  manufacture  and  composition  of.     1911,  ii.  497  ;    1912,  i.  455  ; 
1913,  ii.  526,  527  ;    1914,  i.  588,  ii.  281  ;    1916,  i.  304,  ii.  392  ;    1917, 
i.  293,  294,  296,  297,  ii.  353  ;    1918,  ii.  440  ;    1919,  i.  638  ;    1920,  i.  678. 
firebricks,  melting  points  of.     1912,  ii.  466  ;    1917,  ii.  351. 
firebricks,  specifications  for.     1911,  ii.  496. 
firebricks,  testing  machine  for.     1920,  i.  684. 

firebricks,  tests  of .     1912,  i.  455  ;   1913,  ii.  527  ;   1914,  i.  588  ;   1915,  i.  498  ; 
1916,  ii.  386  ;    1917,  i.  298  ;    1919,  ii.  466  ;    1920,  ii.  315  ;   C.S.M.,  1914, 
vi.  231. 
kieselguhr,  properties  and  uses  of.     1914,  i.   589  ;    1915,  i.   498  ;    1916, 

i.  303  ;    1917,  i.  296,  298. 
magnesite,  influence  of  steam  on.     1915,  i.  498. 
magnesite,  manufacture  and  uses  of.     1917,  i.  296  ;    1918,  ii.  440. 
metalkase,  use  of,  in  open-hearth  furnaces.     1920,  i.  683. 
silica,  changes  in,  during  service.     1918,  ii.  441. 
silica,  for  coke-oven  construction.     1920,  ii.  317  ;    1921,  ii.  343. 
silica,  defects  in.     1920,  i.  679. 

silica,  influence  of  heat  and  of  fumes  on.     1914,  ii.  281. 
silica,  manufacture  of.     1912,  ii.  471  ;    1914,  i.  589;    1915,  ii.  226  ;    1917, 
i.  294,  297;    1918,  ii.  446;    1919,  i.  629,  ii.  466;    1920,  i.   683;    1921 
i.  377. 
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Refractory  Bricks — 

silica,  properties  of.     1918,  i.  477,  ii.  441 ;   1920,  ii.  316. 
silica,  from  quartzite.     1921,  ii.  343. 
silica,  tests  on.     1917,  ii.  351  ;   1919,  i.  631  ;   1920,  i.  682. 
silica,  thermal  expansion  of.     1921,  ii.  342. 
Refractory  Materials.     1911,  i.  535,  ii.  495;    1912,  i.  453,  ii.  622;    1913, 

i.  527,  ii.  525  ;    1914,  i.  588,  ii.  280  ;    1915,  i.  498,  ii.  226  ;    1916,  i.  302, 

ii.  386  ;   1917,  i.  292,  ii.  350  ;   1918,  i.  475,  ii.  438  ;   1919,  i.  626,  ii.  465  ; 

1920,  i.  678,  ii.  315  ;   1921,  i.  377,  ii.  340. 
analysis  of.     See  Analysis, 
composition  of.     1917,  i.  292. 
electric  resistance  of.     1915,  i.  500. 
firing  temperature  of.     1917,  i.  293. 
fusibility  and  volatilisation  of.     1912, i.  454. 
geology  of.     1920,  i.  676. 
heat  conductivity  of.     1911,  ii.  495;    1912,  i.  454  ;    1914,  i.  588  ;    1915, 

i.  499,  ii.  228  ;   1916,  i.  303  ;   1918,  ii.  445 ;  1920,  i.  680. 
magnesioferrite  ore.     1917,  i.  297. 
melting  points  of.     1911,  ii.  496  ;   1912,  ii.  466  ;  1914,  ii.  280,  281  ;    1917, 

ii.  351 ;  1920,  i.  680. 
properties  of.     1912,  i.  453  ;    1914,  ii.  280  ;    1917,  i.  37  {Paper),  ii.  350  ; 

1918,  i.  476,  ii.  442  ;   1920,  i.  677  ;  C.S.M.,  1914,  vi.  231. 
preparation  of.     1917,  i.  293. 
specific  heats  of.     1920,  ii.  317. 
specifications  for.     1912,  ii.  466. 
standardisation  of.     1919,  i.  628. 
tests  on.     1911,  i.  535  ;   1912,  i.  455;  1913,  ii.  527  ;   1914,  i.  588,  ii.  280  ; 

1915,  i.  499  ;  1917,  i.  294,  304  ;   1918,  i.  477,  ii.  89  (Paper),  443  ;   1919, 

ii.  466;   1920,  ii.  315,  317  ;   1921,  i.  377,  ii.  341. 
Refractory  Sands,  origin  and  properties  of.      1918,   i.   475  ;     1919,   i.    <>26  ; 

1920,  i.  677. 
"  Refrax."     1914,  i.  590. 
Reheating  Furnaces.     1911,  ii.  574  ;   1912,  i.  548,  ii.  568,  573  ;   1913,  i.  646  ; 

1914,  ii.  345  ;    1915,  i.  580,  ii.  288  ;    1916,  i.  358  ;    1917,  ii.  415  ;    1919, 

i.  672  ;   1920,  i.  726  ;   1921,  ii.  386. 
charging  machine  for.     1913,  i.  646  ;    1921,  ii.  386. 
continuous.     1916,  i.  358. 

electric.     1912,  ii.  568  ;    1915,  ii.  288  ;    1919,  i.  672. 
oil-fired.     1913,  ii.  638. 
for  plates.     1912,  ii.  568  ;   1920,  i.  731. 
rotating.     1911,  i.  607. 
B  IB  dating  Furnaces,  Special  Types — 
Brett.     1911,  ii.  574. 
Bruninghaus.  *  1914,  ii.  345. 
(hantraine.     1920,  i.  726. 
Gordon-Prall.     1912,  i.  548,  ii.  573. 
Kroell.     1912,1548. 
Poetter.     1914,  ii.  336, 
Revergen.     1919,  i.  672. 
Siemen's.     1914.  i.  <;«><». 
Stein.     1915,  i.  580. 
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Reheating  Furnaces,  Special  Types — 

Vaughan- Hughes.     1915,  i.  580. 

Walther.     1915,  i.  680. 
Rehmann  <;as-Producers.     1912,  i.  481. 
Reichert  Mic  roscope.     1920,  i.  758,  ii.  392. 
Reid  Electric  Furnace.     1913,  ii.  621. 
Reinforced  Concrete.    See  Concrete. 
lvKMINGTON  Oas-Engine.     1912,  i.  483. 

Rexxerfelt  Electric  Furnace.     1913,  ii.  620  ;    1914,  i.  680,  ii.  216,  324  ; 
1915,  i.  574;    1916,  ii.  431  ;    1917,  ii.  407,  412;    1919,  ii.  498;    1920, 
i.  719;    1921,  i.  426. 
Reploole  Steel  Co.,  blast-furnaces  of.     1921,  i.  400. 
Resilience,  instrumental  indication  of.     1919,  i.  685. 
"  Revdinskite,"  occurrence  of.     1913,  i.  508. 
Reyergen  Reheating  Furnace.     1919,  i.  672  ;   1921,  ii.  386. 
Rexroth  Retort-Oven.     1913,  ii.  33. 
Rhabdite.     1918,  i.  190,  401. 
Rheinische  Stahlwerke,   blast-furnace  charging  equipment  at.      1921,  ii. 

362. 
Rhodesia — 

chromite  in.     1912,  i.  441 ;   1914,  ii.  271 ;   1915,  i.  488  ;   1920,  ii.  311. 

coal  in.     1912,  ii.  482  ;   1913,  i.  538,  ii.  540. 

mineral  resources  of.     1918,  ii.  435. 

tungsten  ore  in.     1917,  ii.  343. 
Rhodonite,  composition  of.     1918,  i.  259. 
Richards-Kane  Annealing  Furnace.     1919,  ii.  511. 
Riehle  Testing  Machine.     1912,  i.  569. 
Rifle  Barrels — 

erosion  tests  of.     1919,  ii.  532. 

flaws  in.     1920,  i.  752. 

heat-treatment  of.     1920,  i.  734. 

metallography  of.     1919,  ii.  531. 

physical  properties  of.     1920,  ii.  384. 

steel  for.     1917,  i.  390. 
Rincker  and  Wolter  Process  for  gasification  of  liquid  fuel.     1913,  i.  565. 
Rivet  Furnaces.     1911,  i.  607,  ii.  596. 
Riveted  Joints,  strength  of     1915,  ii.  314. 
Riveting,  stresses  produced  in  plates  by.     1913,  i.  661. 
Rivets — 

influence   of    riveting   on  properties   of.      1921,    i.    458 ;    C.S.M.,    1914, 
vi.  170. 

steel,  tests  of.     1911,  i.  648  ;    1912,  ii.  382  ;    1915,  i.  601. 

steel,  use  of.     1912,  ii.  579. 

stresses  in.     1914,  ii.  371  ;    1915,  i.  600. 
Roasting.     See  Iron-Ore  Preparation. 
Robert  Converter.     1913,  ii.  600. 
Roberts'  Spiral  Trough.     1912,  ii:  527. 
Robertson  Flue-Dust  Collector.     1917,  ii.  392. 

Rochling-Rodenhauser  Electric  Furnace.     1911,  i.  623,  624,  627,  ii.  589, 
564  ;   1912,  i.  542,  ii.  562  ;    1913,  i.  628,  629. 


156  SUBJECT   INDEX. 

Rock-Drilling,  history  of.     1917,  ii.  344. 

Rock-Drtlls.     1911,  i.  526,  ii.  485;   1912,  ii.  460  ;   1913,  i.  521,  ii.  514  ;   1914, 
i.  580,  ii.  275  ;    1915,  i.  492,  ii.  222  ;    1916,  ii.  383  ;    1917,  i.  289  ;    1921, 
ii.  409. 
Rocks,  classification  of.     1920,  ii.  332. 
Rockwell  Hardness  Tester.     1921,  i.  452. 
Rodange  Works,  visit  of  members  to.     1921,  ii.  324. 
Roentgen  Rays.     See  Radiography. 
Roe  Puddling  Process.     1913,  i.  599. 
Roland-Wild  Calorimeter,     1912,  i.  458. 
Roller-Bearings  in  steelworks.     1917, ii.  418  ;    1918,  ii.  479.     See  also  Ball- 

Bearings. 
Roller  Briquetting  Process.     1911,  ii.  490. 
Rolling — 

of  bars.     1912,  i.  550  ;    1915,  i.  591  ;   1919,  i.  671 ;  1921,  i.  434. 

of  beams.     1912,  i.  550  ;   1917,  i.  374. 

cold,  of  steel.  1914,  i.  696  ;  1915,  ii.  291  ;  1916,  ii.  439  ;  1917,  i.  374  ; 
1921,  i.  456. 

costs  of.     1921,  ii.  382. 

"  creeping  "  undergone  by  steel  during.     1914,  i.  696. 

displacement  of  material  during.     1912,  ii.  569. 

defects  due  to,  from  green  ingots.     1918,  i.  526. 

influence  of,  on  properties  of  steel.     1918,  i.  523  ;    1921,  ii.  409. 

of  ingots.     1912,  ii.  569  ;    1918,  i.  520  ;  1920,  i.  727. 

of  rails.     1913,  ii.  644  ;    1914,  ii.  347  ;   1916,  ii.  438  ;    1921,  ii.  382. 

of  sheets.     1913,  ii.  645  ;   1920,  i.  728. 

of  sections.     1913,  i.  648. 

of  special  shapes.     1915,  ii.  291. 

spread  of  blooms  during.     1911,  i.  637. 

of  strip.     1918,  ii.  479  ;   1920,  i.  729 

of  tin-plate.     1913,  ii.  645. 
Rolling-Mill  Accessories.     1911,  ii.  579;   1912,  i.  533  ;   1913,  i.  639  ;   1914, 
i.  684  ;    1921,  i.  414. 

roller-bearings  for  mill  tables.     1918,  ii.  479. 

manipulators.     1911,  ii.  578  ;    1912,  i.  533  ;    1921,  ii.  382. 
Rolling-Mill  ENGINES.     1911,  i.  608;    1912,  ii.  570;    1913,  i.  638;    1914, 
i.  083  ;    1915,  i.  577  ;    1917,  i.  374,  ii.  417  ;    1918,  ii.  479. 

auxiliary  motors.     1919,  ii.  479. 

comparison  of  electric  and  steam.      1913,  ii.  632  ;    1917,  i.  375. 

control  of.     1913,  i.  639  ;    1915,  i.  578  ;    1921,  ii.  380. 

direct  current  compared  with  three-phase  current.     1920,  i.  237  (Paper). 

electric  driving.  1911,  i.  609,  ii.  574  ;  1912,  i.  52(1  ;  1913.  i.  78  {Paper). 
ii.  630  ;  1914,  i.  683,  ii.  .'{45;  1915,  i.  578,  ii.  290  ;  1916,  ii.  437  ;  1917, 
i.  375,  ii.  417  ;  1918,  i.  521 ,  ii.  480  ;  1919,  i.  070,  ii.  502  ;  1920,  ii.  307  ; 
1921,  i.  432,  ii.  380. 

fly-wheel  for.      1917,  i.  370  ;    1918,  i.  522. 

gas  -power  versus  steam-power.      1917,  i.  37.r>. 

prevention  of  overloads  in.     1920,  i.  728.    > 

rating  of.      1919,  i.  070,  ii.  502. 

steam  engines  for  driving  reversing  nulls.     1912.  i.  335  (Paper). 

t.sts  of.      1913,  ii.  631. 
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Rollixu-Mii.l  PRACTICE.     1911,  i.  607,  ii.  573;    1912,  i.  526,  ii.  508;  1913,  i. 

637,  ii.  630  ;  1914,  i.  683,  ii.  345;  1915,  i.  577,  ii.  287;  1916,  i.  353, 
ii.  430;  1917,  i.  373,  ii.  287  (Paper),  415;  1918,  i.  519,  ii.  479;  1919, 
i.  070,  ii.  501  ;    1920,  i.  720,  ii.  305,  300  ;    1921,  i.  431,  ii.  380. 

relation  between,  and  heat-treatment.     1919,  ii.  501. 
in  the  United  States.     1912,  ii.  134  {Paper)  ;   1913,  i.  399  {Paper). 
Rolling -Mills — 

continuous.     1917,  ii.  410. 

control  of  screwdowns.      1920,  ii.  3t>7. 

design  of.     1914,  i.  080  ;    1918,  i.  521  ;    1919,  i.  070. 

displaced  volume  and  power  in.     1916,  i.  354. 

distribution  of  forces  in.     1920,  ii.  300. 

efficiency  of.     1916,  i.  354. 

electrically-driven  two-high  continuous  reversing.     1913,  i.  78  (Paper). 

equipment  of.     1911,  i.  007  ;    1913,  ii.  033  ;    1915,  ii.  289  ;    1917,  ii.  416  ; 

1919,  ii.  504  ;    1920,  i.  729  ;    1921,  i.  431,  ii.  380.     . 
experimental.     1920,  ii.  309. 
first  use  of,  in  tinplate  industry.     1913,  i.  041. 
lighting  of.     1912,  i.  533  ;    1918,  ii.  522. 
lubrication  of.     1921,  ii.  382. 
measurement  of  losses  in  pinions  of.     1911,  i.  011. 
power  requirements.     1911,  i.  610;    1912,  i.  528,  ii.  569;    1913,  i.  639; 

1914,  i.  685  ;    1915,  i.  579,  ii.  290  ;    1916,  ii.  438  ;    1917,  i.  376,  ii.  415  ; 

1918,  i.  520,  ii.  480  ;    1919,  ii.  502  ;    1920,  i.  728. 
purchased  power  for.     1917,  i.  376. 
repair  of.     1919,  ii.  504  ;    1921,  ii.  383. 
reversing,  coil-clutch  for.     1913,  ii.  633. 
rocking.     1919,  ii.  504. 
rope  drive  for.     1911,  ii.  578  ;    1917,  ii.  417. 
Rolling-Mills,  Special  Type.     1912,  ii.  571  ;   1913,  ii.  631. 
Bedson.     1914,  i.  686. 
Grey.     1917,  ii.  416. 
Ilgner.     1913,  i.  79. 
Kennedy-Morrison.     1912,  ii.  147. 
Lamberton.     1913,  i.  78  (Paper) ;  1917,  i.  374. 
Love.     1911,  ii.  574. 
Morgan.     1914,  i.  680. 
Puppe.      1917,  ii.  416. 
universal.     1917,  ii.  416. 
Whitaker-Glessner.     1921,  ii.  381. 
Rolls — 

for  bending  iron  and  steel.     1919,  ii.  504. 

care  of.     1920,  i.  729. 

casting  of.     1921,  ii.  372. 

dulled,  manufacture  of.     1919,  i.  671. 

cracks  in.     1920,  i.  728. 

draughting  of.  1911,  i.  611  ;  1912,  i.  530,  ii.  570  ;  1915,  i.  579,  ii.  290  ; 

1917,  i.  374  ;  1918,  ii.  480  1920,  ii.  366  ;  1921,  i.  434. 
grinding  of.  1912,  ii.  570  ;  1913,  ii.  633  ;  1914,  ii.  346  ;  1917,  ii.  419. 
hardened  steel,  manufacture  of.  1916,  i.  355. 
hollow,  manufacture  of.  1915,  i.  590. 
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Rolls — 

pressure  on.     1911,  i.  (ill  ;    1912,  i.  530  ;    1916,  i.  354. 

repair  of.     1920,  ii.  3(57. 

turning  of.     1913,  ii.  633  ;   1914,  i.  (585  ;   1917,  ii.  418  ;   1918,  i.  521  ;   1920, 
ii.  367. 
Roman  Iron  found  at  Corstopitum  (Oorbridge).     1912,  i.  118  (Paper). 
Rombas  Steelworks,  plant  of.     1921,  ii.  379. 
Ronay  Briquetting  Process.     1911,  i.  533,  594,  ii.  561  ;   1912,  i.  451,  ii.  541  ; 

1913,  i.  608  ;   1917,  ii.  9. 
Rongeray  Moulding  Machine.     1912,  ii.  547. 
Ropes.     See  Winding  Ropes  and  Wire  Ropes. 
Rosner  Welding  Process.     1914,  ii.  362. 
Rossi  Process  for  production  of  ferro-titanium.     1921,  i.  405. 
Rott  Converter.     1912,  ii.  543. 
Roumania — 

coal  in.     1920,  ii.  325. 

iron  industry  of.     1921,  i.  406. 

manganese  ore  in.     1911,  i.  522. 

petroleum  in.     1911,  ii.  513;   1912,  ii.  495,  638  ;  1913,  i.  710  ;  1914,  i.  610  ; 
763,  ii.  296  ;   1916,  ii.  405. 
Russia — 

blast-furnaces  in.     1912,  i.  503  ;    1913,  ii.  583  ;    1914,  ii.  323. 

coal  in.     1915,  i.  507  ;    1920,  ii.  325  ;   1921,  ii.  348. 

fireclays  in.     1917,  i.  301. 

foundries  in.     1912,  ii.  550. 

fuel  deficiency  in.     1917,  i.  320. 

iron  ore  in.  1911,  ii.  473;  1912,  ii.  448  ;  1914,  i.  571,  ii.  267  ;  1915,  i.  481  ; 
1916,  ii.  375  ;    1917,  ii.  339  ;   1919,  ii.  460  ;    1920,  i.  670. 

iron  and  steel  industry  of.     1911,  ii.  677. 

iron-  and  steelworks  in.     1912,  ii.  528  ;    1914,  i.  676  ;    1915,  i.  647. 

metallurgical  research  in.     1921,  ii.  419. 

manganese  ore  in.  1912,  ii.  455;  1915,  i.  488;  1916,  ii.  378;  1918, 
ii.  510. 

molybdenite  in.     1912,  ii.  457. 

natural-gas  in.     1913,  i.  560. 

peat  bogs  in.     1912,  ii.  487. 

petroleum  in.  1911,  i.  553,  ii.  513;  1912,  i.  474,  ii.  495;  1913,  i.  552, 
ii.  551  ;  1914,  ii.  296  ;  1915,  i.  520  ;  1917,  ii.  373  ;  1918,  ii.  455  ;  1920, 
ii.  333;    1921,  i.  392. 

South,  iron  industry  in.  1915,  i.  647  ;  1918,  ii.  509  ;  1920,  ii.  350  ;  1921, 
i.  407. 

South,  sheet  iron  manufacture  in.     1919,  i.  671. 

statistics  of.     Sec  Statistics. 

zirconium  in.     1916,  ii.  382. 
Bust.    See  also  ( Sorrosion. 

characteristics  of.     1917,  ii.  loo. 

removal  of,  by  means  of  chemical  reagents.     1915,  i.  353  [Paper), 

removal  of,  from  iron  plates.  1917,  ii.  4(51. 
RuTHKNUKRo  ESLBOTBIO  Kurnace.  1911,  i.  624. 
Rutlandshire,  ironstones  of.     1918,  i.  81. 


SUBJECT  INDEX.  159 


S 
Saab  District — 

coking  of  coal  in.      1921,  ii.  .'550. 

iron  industry  of.      1921,  i.  400. 
Safety-Lamp,  history  of.     1916,  ii.  412  ;   1917,  ii.  385 
Sagbaijss — 

coal  in.      1911,  i.  544,  ii.  508. 

petroleum  in.      1911,  i.  544,  ii.  514  ;    1913,  i.  554. 
Saiii  in  Gas-ProdUCER.      1914,  ii.  304. 

s  \iu. in  Spiral  Bosh.     1911,  i.  585. 

St.  Louis  Coke  and  Chemical  Co.,  blast-furnaces  of.     1921,  i.  401,  ii.  301. 

S  vi  am  \nders.     See  Blast-Furnace  Bears. 

Salt,  intluence  of,  on  corrosion  of  coke-ovens.     1921,  i.  308. 

Sampling,     See  also  Analysis . 

of  blast-furnace  slag.     1921,  i.  408. 

of  coal.     1913,  i.  534  ;   1919,  ii.  541  ;    1921,  ii.  421. 

of  iron  ores.     1912,  i.  007  ;    1913,  i.  092  ;    1914,  i.  740. 

of  metallic  materials.     1917,  ii.  402. 

of  pig  iron.     1912,  ii.  617. 
Sand.     See  Foundry  Sand,  Refractory  Sand  and  Iron  Sand. 
Sandberg  Process  for  manufacture  of  silicon  rails.     1911,  i.  054. 
Sandberg  Process  for  surface  hardening  of  rails.     1917,  i.  383  ;   1918,  ii.  484  ; 

1919,  i.  687  ;    1920,  i.  734,  745. 
Sandvik  Conveyor  for  coal  handling.     1914,  i.  634. 
Sardinia — 

coal  in.     1911,  ii.  507. 

iron-ore  deposits  of.     1911,  ii.  365  (Payer). 
Sargent  Calorimeter.     1915,  i.  503. 
Saskatchewan.     See  also  Canada. 

clay  resources  of.     1918,  i.  439. 

coal  in.     1921,  ii.  347. 

petroleum  in.     1920,  ii.  334. 
Scaling  of  metals.     1921,  ii.  392. 
Scandinavia.     See  also  under  Countries. 

coal  in.     1915,  i.  649. 

iron  ore  in.     1919,  i.  619. 

SCHAFER  AND  BUDENBERG  PYROMETER.       1914,  i.  592. 

Schiller  Testing  Machine.     1914,  i.  700. 

Schmelz  Electric  Furnace.     1915,  i.  574. 

Schneider  Apparatus  for  recording  forging  operations.    1920,  ii.  223  (Paper). 

Schneider  et  Cie — 

blast-furnace  plants  of.     1920,  ii.  348. 
rolling-mills  of.     1920,  ii.  368. 
steel  plant  of.     1920,  ii.  362  ;   1921,  ii.  379. 
Schneider  Gas-Engine.     1921,  ii.  358. 

Schoop  Method  of  coating  metals.     1911,  i.  641  ;    1912,  i.  600  ;    1913,  i.  653, 
ii.  694;    1914,  i.  730,  ii.  353,  388 ;    1917,  ii.  429 ;    1918,  ii.  507  ;    1921, 
ii.  417. 
Schumacher  Briquetting  Process.     1911,  i.  533;     1912,  i.  450,  451 ;    1913, 
ii.  523  ;    1914,  i.  586  ;   1917,  ii.  16,  17. 
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Schuring  Briquetting  Process.     1912,  ii.  519  ;    1913,  i.  578. 

Schwarz- Bayer  Disintegrator.     1914,  i.  620. 

Scimatco-Brinell  Testing  Machine.     1916,  i.  372. 

Scimatco  Method  for  the  determination  of  critical  points.     1915,  ii.  230. 

Scissors,  production  of.     1921,  i.  448. 

Sclerometers.     1914,  i.  363  ;    1920,  i.  748. 

Scleroscope  Hardness  and  ball  hardness,  relation  between.     1918,  ii.  59 

(Paper). 
Scoria  Briquetting  Process.     1913,  ii.  523  ;    1917,  ii.  18. 
Scotland.     See  also  United  Kingdom. 

coal  in.     1911,  ii.  507  ;    1912,  ii.  479  ;    1917,  i.  310  ;    1918,  ii.  452  ;    1919, 
i.  639  ;    1920,  i.  692,  ii.  324. 

iron  ore  in.     1911,  ii.  470;   1917,  ii.  339  ;   1919,  i.  702  ;   1920,  i.  668,  ii.  306. 

iron  and  steel  industry  of.     1911,  ii.  554,  579  ;    1914,  i.  677. 

oil  shale  in.     1912,  ii.  494;  1913,  ii.  551;   1916,  i.  317,  ii.  404  ;  1917,  i.  320; 
1920,  i.  699  ;    1921,  i.  391,  ii.  356. 

petroleum  in.     1913,  ii.  551. 

rolling-mills  in.     1911,  ii.  575. 
Scott,  Walter,  Ltd.,  visit  to  works  of.     1912,  ii.  405. 
Scott's  Method  of  sand  analysis.     1914,  i.  662. 
Scrap.     See  also  Cast  Iron,  synthetic  and  Semi-Steel. 

aluminium,  melting  of.     1917,  i.  357. 
*  bundling  machines  for.     1912,  i.  536  ;    1913,  ii.  618  ;    1914,  i.  674  ;    1916, 
i.  348,  ii.  424  ;    1919,  ii.  499. 

foundry,  specifications  for.     1915,  ii.  269. 

high-speed  steel,  remelting.     1919,  ii.  512. 

recovery  of,  from  sand,  in  foundries.     1911,  i.  595  ;    1915,  i.  566. 

recovery  of  zinc  from.     1920,  ii.  358. 
Scrap-Iron  Briquettes,  use  of.     1911,  i.  594,  ii.  561  ;    1912,  i.  513,  534, 
ii.  541  ;    1913,  i.  608  ;    1914,  i.  660,  ii.  327  ;    1916,  i.  339,  ii.  423;  1917, 
i.  348,  ii.  397  ;    1918,  i.  501  ;    1919,  i.  659;  1921,  i.  417. 
Scratch  Test.     See  Testing. 
Scratches,  effect  of,  in  materials.     1921,  ii.  399. 
Screw  Stock,  heat-treatment  of.     1921,  ii.  392. 
Scullin  Steel  Co.,  rolling-mills  of.     1921,  i.  431. 
Sea  Water,  corrosion  of  steels  in.     1912,  i.  253,  275. 
Sections — 

design  of.     1916,  i.  354  ;    1917,  ii.  419  ;   1919,  ii.  501. 

French  standard.     1921,  ii.  407. 

rolling  of.     1913,  i.  648. 

tapered,  manufacture  of.     1911,  i.  640. 
Segregation.     See  also  Ingots. 

in  bars.     1921,  i.  429. 

in  castings.     1912,  i.  558  ;    1917,  ii.  435  ;    1920,  i.  711. 

determination  of  depth  of,  in  conducting  metals.     1912,  ii.  382. 

of  graphite  in  cast  iron.     1912,  ii.  584. 

dI  phosphorus  in  steel.     1915,  i.  617. 

in  rails.     1911,  i.  655  ;    1913,  ii.  671  ;    1915,  i.  806, 

of  sulphur,  of  steel.      1920,  ii.  358. 
SbLAS  Aitakati's  for  heating  furnaces.     1915,  i.  5.80. 
Self-1Iaki>kmn<;  STEEL,  origin  of  term.     1916,  i.  143,  145. 
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Sembt-Solvay  Coke-Oven.     1911,  i.  551  ;    1912,  i.  471,  ii.  491  ;    1913,  ii.  34, 

43.  540  ;    1914,  ii.  292  ;    1916,  ii.  400. 
Sf.mk.t  s,u  \  ay  Direct  Sulphate  Process.     1921,  i.  389. 
Semi-Steel — 

manufacture,  properties  and  uses  of.  1913,  ii.  597  ;  1914,  i.  662,  ii.  329. 
1915.  i.  500,  501  ;  1916,  i.  339,  ii.  422.  423  ;  1917,  i.  349,  354;  1918, 
i.  502,  ii.  407  ;    1919,  i.  058  ;    1920,  i.  711,  ii.  354 ;    1921,  i.  413. 

specifications  for.     1921,  i.  414. 
Senior  and  Livens'  Gas-Producer.     1911,  ii.  522. 
Sensaud-Arens  System  of  casting  iron  pipes.     1916,  ii.  426.. 
Serbia — 

chromite  in.     1913,  ii.  508;   1921,  i.  373. 

coal  in.     1912,  i.  403  ;    1921,  i.  384,  ii.  347. 

iron  ore  in.     1912,  ii.  449  ;    1913,  ii.  508  ;    1921,  i.  372. 
Serpek  Process  for  artificial  production  of  alumina.     1913,  ii.  528. 
Shaft  Sinking.     See  Collieries. 
Shafts — 

critical  speed  of.     1916,  ii.  450  ;    1917,  i.  410. 

nickel-chrome  steel,  tests  on.     1918,  i.  533. 

specifications  for.     1912,  i.  574. 
Sharon  Steel  Hoop  Co.,  rolling-mill  plant  of.     1920,  i.  729. 
Shear  Test.     See  Testing. 
Shearing  Machines.     1917,  ii.  419. 
Shedlock  Briquetting  Process.     1913,  ii.  575. 
Sheet  Metal — 

drawing  of.     1917,  ii.  428. 

specifications  of.     1911,  ii.  017. 

testing  of,  by  perforation.     1911,  ii.  616. 
Sheet  Mills.     1919,  ii.  503  ;    1920,  i.  690. 
Sheets.     See  also  Galvanised  Sheets,  etc. 

alloy  steel  for  manufacture  of.     1921,  ii.  405. 

aluminium,  testing  of.     1918,  ii.  493. 

annealing  furnaces  for.     1920,  ii.  365. 

apparatus  for  determining  hysteresis  and  eddy  loss  in.     1915,  i.  617. 

corrosion  of.     1917,  i.  417  ;    1919,  ii.  534. 

dynamo,  magnetic  properties  of.     1912,  ii.  382. 

manufacture  of.  1913,  i.  652,  ii.  645  ;  1915,  i.  590  ;  1917,  i.  374  ;  1918, 
i.  519  ;    1920,  i.  723,  ii.  366. 

microscopic  analysis  of.     1913,  i.  676. 

stamping  tests  of.     1921,  ii.  400. 

testing  ducility  of.     1917,  i.  402,  ii.  438. 
Sheffield,  high-speed  steel  manufacture  in.     1921,  i.  428. 
Shell  Steel — 

composition  of.     1915,  i.  619. 

specifications  for.     1916,  ii.  451  ;    1917,  ii.  440. 
Shells — 

casting  of  ingots  for.     1915,  ii.  286. 

casting  of,  in  permanent  moulds.     1918,  i.  501. 

coating  of  interior.      1916,  i.  364. 

forging  of.     1916,  ii.  436  ;    1917,  ii.  410  ;    1919,  ii.  506. 
I 
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Shells — 

German,  composition  of.     1916,  i.  364. 

influence  of  drawing  and  stamping  on  properties  of.     1920,  i.  743. 

manufacture  of.     1915,  i.  590  ;    1916,  ii.  445  ;    1917,  i.  389,  ii.  427  ;    1919, 
i.  676. 

manufacture  of,  in  Canada.     1921,  ii.  229  (Paper). 

semi-steel  for.     1918,  i.  502  ;    1920,  ii.  354. 
Sherardising  Process.     1912,  ii.  579,  580  ;   1914,  ii.  388  ;   1915,  i.  629  ;   1916, 

i.  366,  ii.  466. 
Shetlands,  chromite  in.     1919,  i.  623. 

Shimer  Case-Hardening  Process.     1919,  i.  673  ;   1920,  i.  730. 
Ship  Construction — 

castings  used  in.     1919,  i.  660  ;  1920,  i.  712,  ii.  353. 

steel  for.     1921,  i.  459. 

welding  in.     1918,  ii.  487  ;    1919,  i.  678,  ii.  514. 
Ship  Stern  Frame,  defective.     1912,  ii.  589. 
Shock,  influence  of  rate  of.     1912,  i.  568. 
Shock  Tests.     See  Testing. 
Shore  Hardening  Process.     1912,  ii.  576. 

Shore  Scleroscope.     1911,  i.  650,  ii.  621  ;   1913,  ii.  214  ;   1920,  ii.  380. 
Shrapnel  Cases,  forging  of.     1916,  i.  353. 
Siam,  petroleum  in.     1913,  i.  554. 
Siberia — 

coal  in.     1913,  i.  539,  ii.  539  ;    1914,  i.  599  ;    1921,  i.  384,  ii.  348. 

iron  ore  in.     1913,  i.  509,  ii.  500  ;    1919,  ii.  460. 

mineral  resources  of.     1920,  i.  670  ;   1921,  i.  374. 
Sicily — 

iron  ore  in.     1911,  ii.  409  (Paper). 

oil  shale  in.     1915,  i.  520 
Siebel-Freygang  Process  of  washing  iron  ore.     1914,  i.  585. 
Siegerland  Slag,  production  of  manganiferous  pig  iron  from.     1921,  i.  402. 
Siemens  Crucible  Furnace.     1913,  i.  173. 
Si  i  mens  Reheating  Furnace.     1914,  i.  690. 
Siemund  Welding  Process.     1913,  ii.  643. 
Sikmund-Wenzel  Welding  Process.     1912,  ii.  577. 
Sieves,  standard.     1918,  ii.  437. 
Silesia — 

early  manufacture  of  iron  in.     1912,  i.  213. 

mines  and  steelworks  in.     1921,  ii.  365. 
Silica — 

analysis  of.     See  Analysis. 

fused.     1917,  ii.  353. 

influence  of,  on  dissociation  of  carbides  in  malleable  castings.     1913,  ii.  68 1. 

Influence  of,  on  transformation  points  of  low  carbon  steel.      1913,  ii.  682. 

negative  value  of,  in  iron  ore.     1917,  ii.  388. 

properties  of.     1913,  ii.  525. 
Sii.iriA  PRODUCTS,  manufacture  of.     1920,  i.  682. 

Silicates — 

heat-formation  of.      1912,  i.  589. 

Iron,  artificial  production  of.     1916,  i.  389. 
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Silico-Calcium,  use  of,  in  refining  steel.     1911,  i.  018,  ii.  583. 
Shjco-Carnotite.    1911,  ii.  127. 

SiLUO-MaNOANESE 

manufacture  of,  in  electric  furnace.      1919,  ii.  488. 

use  of,  in  steel-making.     1914,  i.  733  ;    1915,  i.  571  ;    1918,  ii.  473  ;    1919, 
i.  662;    1920,  i.  711. 
Silicon — 

analysis  of.     See  Analysis. 

influence  of.  on  cast  iron.     1913,  i.  382  {Paper) ;  1917,  ii.  434  ;  1920,  i.  739. 

influence  of,  on  the  combination  of  iron  and  nitrogen.     1915,  ii.  07. 

influence  of,  on  ferro-silicon.     1921,  i.  451. 

influence  of,  on  foundry  iron.     1911,  ii.  501. 

influence  of,  on  malleable  cast  iron.     1913,  ii.  084. 

influence  of,  on  mechanical  properties  of  steel.     1912,  ii.  585  ;    1913,  ii. 
628  ;  1916,  ii.  75,  92  ;    1917,  ii.  447. 

influence  of  sulphur  on  iron  carbide  in  presence  of.     1913,  i.  139  (Paper). 

reduction  of,  from  slag  in  acid  open-hearth  process.     1920,  i.  287  (Paper). 

thermal  reactions  of.     1921,  ii.  415. 

thermochemistry  of.     1916,  ii.  408. 
Silicon  Alloys,  constitution  and  properties  of.     1911,  ii.  028  ;    1921,  ii.  415. 
Silicon  Castings,  properties  of.     1913,  ii.  085. 

Silicon  Compounds,  specific  heats  of,  at  high  temperature.     1917,  i.  416. 
Silicon  Iron,  the  A4  transformation  point  in.     1919,  i.  095. 
Silicon  Iron  Alloys — 

acid-resisting.     1917,  ii.  434  ;    1920,  ii.  395. 

magnetic  properties  of.     1920,  ii.  380. 
Silicon-Iron-Carbon  Alloys.     1916,  ii.  459. 
Silicon-Nickel  Steel,  properties  of.     1921,  ii.  405. 
Silicon  Oxycarbide,  "  Fibrox."     1915,  ii.  228. 
Silicon  Steel — 

influence  of  annealing  and  working  on  grain  growth  in.     1914,  i.  718. 

separation  of  carbon  as  graphite  in.     1913,  ii.  683. 

thermo-electric  properties  of.     1915,  i.  324. 

use  of,  for  bridge  construction.     1915,  ii.  314  ;    1916,  ii.  455. 
Sillimanite  Refractories,  malinite  process  for  the  production  of.     1920, 

ii.  316. 
"Silocel."     1917,  i.  298  ;   1920,  i.  732. 

Silundum,  preparation,  properties  and  composition  of.     1915,  ii.  228. 
Silver  Salts,  effect  of,  on  corrosion  of  iron.     1921,  i.  409. 
Simmance-Abady  Calorimeters.     1911,  ii.  522;   1915,  i.  503. 
Simon-Carves  Coke-Ovens.     1912,  i.  471,  ii.  491  ;   1921,  ii.  351. 
Simplex  Coke-Ovens.     1912,  ii.  491  ;    1914,  ii.  291. 
Simplex  Thermocouple.     1914,  i.  592. 
Simpson  Armour-Plate  Process.     1911,  ii.  004. 

Simpson  and  Oviatt  Furnace  for  direct  production  of  steel.     1912,  i.  530. 
Sinai  Peninsula — 

manganese  ore  in.     1917,  i.  284. 

petroleum  in.     1913,  i.  554. 
Sinhalese  Iron  and  Steel  of  ancient  origin.     1912,  i.  134  (Paper), 
Sintered  Materials,  microstructure  of.     1913,  ii.  523. 
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Sintering.     See  Iron  Ore,  preparation  and  Blast-Furnace  flue-dust. 
Skinningrove  Iron  Co. — 
plant  of.     1920,  ii.  321. 

cleaning  of  blast-furnace  gas,  by  the  Lodge  electrostatic  process.     1920, 
ii.  65  {Paper). 
Slag — 

and  acid  hearth.     1919,  i.  199  (Paper). 
acid,  reduction  of  silicon  from.     1920,  i.  287  (Paper). 
action  of  fluorspar  on.     1915,  i.  571. 
basic,  composition  of.     1915,  ii.  283. 

basic,  conditions  in  steel-making  practice.  1920,  i.  265  (Paper). 
basic,  constitution  of.  1911,  i.  620;  1912,  ii.  559  ;  1921,  i.  428. 
basic,  formation  of.     1920,  i.  722. 

basic,  influence  of  fluorspar  additions  on  phosphates  in.     C.S.M.,  1920,  x.  1. 
basic,  manurial  value  of.     1917,  i.  368  ;    1920,  i.  722,  ii.  358. 
basic,  mixing  of,  with  native  magnesites.     1917,  ii.  354. 
basic,  phosphates  in.     1911,  ii.  126  (Paper)  ;    1912,  i.  537. 
basic,  phosphoric  acid  contents  of.     1915,  i.  575. 
basic,  solubility  of.     1913,  i.  694  ;    1920,  i.  722. 
basic,  solubility  of  phosphoric  acid  in.     1916,  i.  349. 
basic,  solubility  of  phosphoric  oxide  in.     1911,  i.  688. 
basic,  utilisation  of.     1912,  ii.  559  ;    1913,  ii.  626. 
basicity  of.     1921,  i.  419. 

blast-furnace.     1911,  ii.  556  ;    1912,  i.  510,  ii.  536  ;    1913,  i.  597,  ii.  589  ; 
1914,  i.  44,  652,  ii.  325  ;   1915,  i.  556,  ii.  266  ;   1916,  i.  336,  ii.  421  ;   1917, 
i.  345,  ii.  395  ;    1920,  i.  708  ;    1921,  i.  105  (Paper),  ii.  366. 
blast-furnace,  classification  of.     1921,  ii.  366. 
blast-furnace,  colours  in.     1917,  ii.  395. 
blast-furnace,  composition  of.     1911,  i.  590  ;    1912,  i.  510,  ii.  536  ;    1913, 

i.  597,  ii.  589  ;    1914,  ii.  395. 
blast-furnace,  crushing  of.     1912,  i.  511. 
blast-furnace,  desulphurising  properties  of.     1913,  ii.  589. 
blast-furnace,  disintegration  of.     1917,  ii.  396  ;    1920,  i.  708. 
blast-furnace,  function  of.     1917,  i.  336,  ii.  416. 
blast-furnace,  granulation  of.     1912,  ii.  536  ;    1913,  i.  597. 
blast-furnace,  handling  of.     1917,  i.  346. 
blast-furnace,  influence  of  alumina  on.     1913,  i.  597. 
blast-furnace,  iron  in.     1917,  i.  346. 
blast-furnace,  preparation  of.     1921,  ii.  366. 
blast-furnace  ,  recovery  of  sulphur  from.     1921,  ii.  366. 
blast-furnace,  strength  of.     1921,  ii.  366. 
blast-furnace,  tests  on.     1918,  i.  497  ;    1921,  i.  408. 
blast-furnace,  utilisation  of.     1911,  ii.  55(5 ;    1913,  i.  598  ,    1913,  ii.  590  ; 

1914,  i.  44,  652  ;    1921,  i.  408,  ii.  367. 
blast-furnace,  utilisation  of  heat  contained  in.     1912,  i.  510  ;    1914,  ii.  98 

(Paper). 
blast-furnace,  valuation  of.      1913,  i.  597. 
blast-furnace,  viscosity  of.     1917,  i.  345  ;    1918,  i.  497. 
corrosion  of  iron  in  contact  with.      1912,  i.  51)1. 
cupola.      1921,  i.  105  {Paper),  ii.  350. 
desulphurisation  of  iron  and  st<cl  by.      1920.  ii    353. 
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Slag — 

electric  furnace,  heat  content  of.     1920,  ii.  300. 

electric  furnace,  function  of.     1912,  ii.  501  ;    1913,  i.  025. 

function  of,  in  metallurgical  processes.     1911,  ii.  583  ;    1917,  ii.  413. 

influence  of  manganese  on.     1919,  i.  054. 

limey,  structure  of.     1919,  ii.  489. 

liquid,  gas  producer  operated  with.     1915,  i.  528. 

manganiferous  silicate,  reduction  of.     1920,  i.  718. 

recovery  of  manganese  from.     1918,  ii.  405. 

Siegerland,  production  of  manganiferous  pig  iron  from.     1921,  i.  402. 
Slag-Breakiv;  M  uhinery.     1916,  i.  330  ;   1917,  i.  340. 
Slag  Bricks,  manufacture  of.     1913,  ii.  590  ;    1914,  i.  052  ;    1915,  i.  550. 
Slag  Cement.     1912,  i.  511,  ii.  537  ;   1913,  i.  599  ;   1916,  i.  330  ;   1918,  i.  498  ; 

1919,  i.  053,  ii.  489 ;    1920,  ii.  351  ;   1921,  ii.  307. 
Slag  Corrosion,  resistance  of  zirkite  to.     1920,  ii.  319.  ■ 
Slag-Grinding  Mills.     1917,  ii.  413  ;   1920,  i.  722. 
Slag  Inclusions.     1911,  i.  040;    1912,  ii.  371  ;    1913,  i.  055,  ii.  073;    1914, 

ii.  305  ;    1915,  i.  018  ;    1916,  i.  350. 
Slag  Temperature,  influence  of,  on  refractories.     1919,  i.  033. 
Slavianoff  Welding  Process.     1911,  i.  037;    1912,  i.  553;    1914,  i.  097; 

1916,  ii.  444;    1919,  i.  677. 
Slavonia,  coal  resources  of.     1921,  ii.  347. 
Sleepers — 

hollow  steel.     1916,  i.  383. 

iron,  use  of,  in  tropical  climates.     1915,  i.  611. 
Slick  Cooling  Bed.     1915,  ii.  288. 
Slick  Furnace  Roof.     1915,  ii.  288. 
Slide  Rule  for  chemists.     1914,  i.  740. 

Sloss-Sheffield  Steel  &  Iron  Co.,  coking  plant  of.     1920,  ii.  331. 
Smet  Coke-Oven.     1913,  ii.  33. 
Smith  Gas-Producer.     1913,  i.  503  ;   1919,  i.  044. 
Smith,  Thomas  &  Sons,  Rodley,  works  of.     1912,  ii.  425. 
Smoke — 

measurement  of  density  of.     1912,  i.  401. 

prevention  of.     1911,  i.  540  ;    1912,  ii.  477  ;    1914.     i.  590,  ii.  287  ;    1916, 
i.  308  ;    1917,  i.  308,  ii.  363  ;    1918,  i.  481  ;    1921,  ii.  347. 
Snow  Blowing-Engine.     1919,  i.  050. 
Snyder  Electric  Furnace.     1916,  ii.  431  ;   1921,  i.  426, 
Soaking-Pits.     1913,  i.  07,  ii.  032  ;   1914,  ii.  339  ;    1919,  ii.  501. 
Soceete  de  Denain  et  D'Anzin,  destruction  of  steelworks  of.     1920,  ii.  302. 
Soceete  Xormande  de  Metallurgie,  plant  of.     1920,  ii.  348  ;   1921,  ii.  379. 

rolling-mills  of.     1920,  ii.  308. 
Soderberg  Electric  Furnace.      1911,   i.    022,   023;     1912,  i.   92;    1913, 

ii.  021. 
Soderberg  Electrode.     1920,  ii.  340  ;   1921,  i.  424,  425. 
Sodium  Bisulphate,  pickling  with.     1916,  ii.  440. 
Sodium  Chloride  and  Potassium  Bichromate,  action  of  mixtures  of  solution 

of,  upon  iron.      1911,  i.  131  (Paper). 
Sodium  Hydroxide,  embrittling  action  of,  on  plates.     1917,  ii.  157,  458. 
Soils,  corrosive  action  of,  on  iron  and  lead.     1920,  ii.  394. 
Solidification  of  metals  from  the  liquid  state.     1920,  i.  724, 
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Solutions — 

iron,  resistance  of.     1917,  i.  41 1. 

solid,  hardness  of.     1914,  ii.  368  ;   1921,  ii.  413. 

nature  of.     1912,  i.  585. 
Somaliland,  coal  in.     1915,  ii.  233. 
Somerset,  iron  ore  in.     1919,  ii.  458. 
Soot,  composition  of.     1913,  ii.  536. 
Sorbite,  definition  of.     1912,  ii.  380  ;   1918,  i.  549. 
South  Africa — 

blast-furnaces  in.     1920,  i.  705. 

chromite  deposits  of.     1912,  ii.  454. 

coal  in.     1913,  i.  540  ;    1916,  i.  310  ;    1921,  i.  384. 

corundum  in.     1919,  i.  628. 

electric  steel  foundry  in.     1918,  i.  506. 

iron  industry  of.     1914,  ii.  403  ;    1919,  i.  652  ;    1921,  i.  407,  ii.  365. 

iron  ore  in.     1912,  i.  436,  ii.  449  ;  1915,  ii.  216  ;  1920,  ii.  309  ;  1921,  ii.  334. 

magnesite  in.     1912,  ii.  470. 

manganese  in.     1918,  i.  472  ;   1919,  ii.  461. 

molybdenum  in.     1916,  i.  297. 

nickel  ore  in.     1919,  i.  642. 

petroleum  in.     1911,  i.  555,  ii.  298  ;  1912,  ii.  496  ;    1914,  ii.  298. 

statistics  of.     See  Statistics. 

tungsten  in.     1918,  ii.  434. 
South  America.     See  also  under  names  of  Countries. 

coal  in.     1915,  ii.  234. 

petroleum  in.     1911,  i.  557  ;    1918,  ii.  456. 
South  Australia —  ♦ 

coal  in.     1920,  ii.  326. 

petroleum  in.     1916,  i.  317. 
South  Dakota,  coal  in.     1912,  ii.  486. 
South  Manchuria,  coal  in.     1917,  i.  311. 
South  Wales,  coal  in.     1920,  ii.  324. 
South-West  Africa,  mineral  resources  of.     1915,  ii.  217  ;   1916,  ii.  381  ;   1921, 

ii.  334. 
Southern  Nigeria,  coal  in.     1912,  ii.  480  ;    1914,  i.  601  ;   1917,  i.  311. 
Spain — 

bauxite  in.     1921,  i.  374. 

blast-furnaces  in.     1920,  i.  706. 

coal  in.     1920,  ii.  325. 

iron  industry  of.     1920,  i.  706. 

iron  ore  in.     1911,  i.  517,  699,  ii.  473;   1912,  ii.  449  ;   1913,  ii.  498  ;   1914, 
i.  571  ;    1916,  i.  289;    1921,  i.  374. 

manganese  ore  in.     1915,  i.  488. 

rolling-nulls  in.     1914,  i.  687. 

tungsten  ore  in.     1912,  i.  44J,  ii.  457  ;   1914,  ii.  273. 
Spathic  Om — 

preparation  of .     1913,1.524;   1914,  i.  587. 

roasting  kilns  lor.      1915,  i.  497. 

Specific  ltion8 — 

American,  for  blooms  and  billets.     1913,  i.  667. 
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Bfbodioations — 

American,  for  boiler  steel.     1913,  i.  008  ;   1914,  ii.  374. 
American,  for  boilers.     1914,  i.  712. 
American,  for  oast  iron.     1913,  ii.  597  ;   1915,  i.  590. 
American,  for  foundry  scrap.     1915,  ii.  209. 

American,  for  iron  and  steel.     1912,  i.  573,  ii.  592  ;    1915,  ii.  312  ;    1916, 

ii.  452  ;    1919,  i.  088. 
American,  for  malleable  cast  iron.     1915,  ii.  273. 
American,  for  motor-car  steels.     1911,  ii.  012  ;    1912,  i.  575. 
American,  for  oil  fuel.     1912,  ii.  499. 
American,  for  pig  iron.     1911,  ii.  550  ;    1915,  i.  559. 
American,  for  pipe  fittings.      1914,  i.  712. 
American,  for  rails.     1911,  i.  055,  ii.  019;    1912,  ii.  593;    1915,  i.  009; 

1919,  i.  088  :    1921,  ii.  407. 
American,  for  railway  material.     1913,  ii.  071. 
American,  for  reinforced  concrete.     1911,  ii.  054. 
American,  for  reinforcement  bars.     1912,  i.  574. 
American,  for  semi- steel.     1921,  i.  414. 
American,  for  sheet  steel.     1911,  ii.  017. 
American,  for  shell  steel.     1917,  ii.  440  ;    1918,  i.  544. 
American,  for  spring  steel.     1912,  ii.  593. 
American,  for  steel  axles  and  shafts.     1912,  i.  574. 
American,  for  steel  castings.     1913,  i.  008  ;    1915,  ii.  209  ;    1917,  ii.  441  ; 

1918,  i.  544. 
American,  for  steel  flasks  for  gases.     1912,  ii.  593. 
American,  for  tool  steel.     1911,  ii.  023  ;   1913,  i.  007  ;   1919,  ii.  527. 
American,  for  wheels.     1911,  ii.  020  ;    1921,  ii.  407. 
Australian,  for  rails  and  fishplates.     1921,  ii.  407. 
Australian,  for  structural  steel.     1920,  ii.  385. 
Austrian,  for  railway  materials.     1916,  ii.  451. 
Belgian,  for  railway  materials.     1916,  ii.  451. 
British,  for  iron  and  steel.     1912,  i.  573. 
British,  for  motor-car  steels.     1916,  ii.  451. 
British,  for  pig  iron.     1913,  i.  595. 

British,  for  rail  and  fishplates.     1914,  ii.  374  ;    1919,  ii.  520. 
British,  for  railway  material.     1913,  ii.  017  ;    1916,  ii.  451. 
British,  for  refractory  material.     1911,  ii.  490  ;    1912,  ii.  400. 
British,  for  reinforced  concrete.     1911,  ii.  054. 
British,  for  structural  steel.     1912,  ii.  592  ;    1920,  ii.  385. 
Danish,  for  wrought-iron  pipes.     1912,  ii.  381. 
Dutch,  for  railway  materials.     1916,  ii.  451. 
French,  for  blooms,  billets  and  bars.     1920,  ii.  385. 
French,  for  carbon  steel.     1921,  ii.  407. 
French,  for  rails.     1914,  ii.  374. 
French,  for  railway  material.     1916,  ii.  451. 
French,  for  shell  steel.     1918,  i.  544. 
German,  for  cast  iron.     1915,  i.  590. 
German,  for  rails.     1914,  ii.  374. 
German,  for  railway  material.     1916,  ii.  451. 
German,  for  shell  steel.     1917,  ii.  440. 


168  SUBJECT  INDEX. 

Specifications — 

Italian,  for  railway  material.     1916,  ii.  451. 

international,  for  aircraft,     1918,  i.  544  ;    1919,  i.  688. 

international,  for  cast  iron.     1914,  ii.  364. 

international,  for  steel.     1916,  ii.  451. 

Swedish,  for  railway  materials.     1916,  ii.  451. 
Spectro-Photometers.     1914,  i.  745. 
Spectrum  Analysis — 

metallurgical  reactions  in  Bessemer  process  revealed  by.     1920,  i.  717. 

quantitative.     1914,  i.  745. 
Spiegeleisen — 

manufacture  of,  from  slags.     1918,  ii.  465. 

use  of,  in  steel  manufacture.     1920,  ii.  358. 
Spitzbergen — 

coal  in.     1911,  ii.  508  ;    1912,  ii.  481  ;    1914,  i.  598  ;    1915,  i.  508  ;    1916, 
ii.  397  ;   1920,  i.  692  ;   1921,  i.  384,  ii.  348. 

iron  ore  in.     1919,  i.  620. 

mineral  resources  of.     1918,  i.  471  ;  ii.  435. 
Spongy  Iron,  manufacture  of.     1913,  i.  601. 
Spoons,  production  of.     1921,  i.  448. 
Spray  Process.     See  Schoop  Spray  Process. 
Spring  Steel,  fatigue  of.     1921,  i.  458. 
Springfield  Steel  Foundry,  description  of.     1920,  ii.  355. 
Springs — 

brittleness  produced  in,  by  electroplating.     1917,  i.  402. 

heat- treatment  of.     1920,  i.  736,  ii.  373  ;    1921,  ii.  390. 

laminated,  design  of.     1920,  ii.  373. 

manufacture  of.     1913,  ii.  646  ;    1917,  ii.  426  ;   1919,  i.  675  ;   1920,  i.  735  ; 
1921,  i.  446. 
Staffordshire — 

coal  in.     1921,  i.  382. 

early  iron  manufacture  in.     1912,  i.  203  (Paper). 

South,  fireclays  in.     1918,  ii.  438. 
Stahler-Benrath  Charging  Appliance.     1914,  ii.  106. 
Stahler  Chakcim.  Aiiijance.     1912,  ii.  522. 
"  Stahlformsand,"  definition  of.     1914,  i.  603. 
"  Stahlputzsand,"  definition  of.     1914,  i.  663. 
"  Stahlsand,"  definition  of.     1914,  i.  663. 
Statnlk.'s  Stkkl.     Sec  also  Chromium  Steel. 

hardening  of.     1921,  ii.  403. l 

heat-treatment  of.     1920,  ii.  373. 

Krupp's.     1921,  i.  470.1  , 

properties  and  uses  of.     1919,  ii.  534  ;    1920,  i.  759  ;    1921,  i.  447;  ii.  402.' 
Stm.i.on  .  magnetic  propeties  of.     1914,  ii.  376,  377  ;    1920,  ii.  388. 
Stamping — 

and  drawing  of  metals.     1914,  ii.  348  ;   1917,  i.  373  ;    1921,  ii.  380. 

Influence  <>t.  <»n  physical  properties  of  shells.     1920,  i.  743. 
Stamping  m  lohiseb?  for  steel.     1916,  ii.  436. 
Stamps,  steel  Lettering.     1917,  i.  391. 

6H)ajbd  Tinplate  Company,  description  of  plant  <>f.     1918,  i.  480. 
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Standardisation  of  engineering  materials.     1916,  ii.  451  ;   1917,  ii.  440  ;  1921, 

i.  461. 
Stassano  Electric  Fushaoe.     1911,  ii.  217,  592;  1912,  i.  507,  542,  ii.  5G2; 

1913,  i.  629,  030;   1914,  i.  080,  ii.  328,  341  ;   1920,  i.  719. 
Statistics — 

Algeria,  mineral.     1911,  i.  090  ;    1912,  i.  022  ;   1913,  i.  705  ;   1915,  i.  643. 

Alsace-Lorraine,  mineral.     1912,  i.  020  ;    1915,  i.  044. 

Australia,  mineral  and  iron  trade.     1911,  i.  092,  ii.  072  ;  1912,  i.  016,  ii.  631; 

1913.  i.  099.  ii.  711  ;    1914,  i.  752,  ii.  398,  711  ;    1915,  i.  639,  ii.  338. 
Austria-Hungary,  mineral  and  iron  trade.     1911,  i.  692,  ii.  672  ;  1912,  i.  616 

ii  631;   1913,  i.  699,  715,  ii.  712  ;   1914,  i.  753,  ii.  398  ;  1915,  i.  040,  045. 
Baku,  petroleum.     1913,  i.  553. 
Belgium,  mineral  and  iron  trade.     191 1,  i.  093,  ii.  073  ;  1912,  i.  017,  ii.  032  ; 

1913,  i.  701,  716,  ii.  713  ;   1915,  i.  641,  656,  ii.  339. 
Bosnia  Herzegovina,  mineral  and  iron  trade.     1913,  ii.  713  ;    1914,  ii.  399. 
British  Empire,  mineral  and  iron  trade.     1915,  i.  638. 
British  Empire,  non-ferrous.     1917,  i.  425. 
Canada,  electric  furnaces.     1921,  i.  426. 
Canada,  mineral.     1911,  i.  694,  ii.  673  ;   1912,  i.  618,  ii.  632  ;   1913,  i.  701, 

ii.  713  ;    1914,  i.  755,  ii.  399  ;   1915,  i.  641,  ii.  340. 
Chili,  mineral  and  iron  trade.     1913,  i.  703  ;   1914,  ii.  400. 
China,  iron  trade.     1912,  i.  019. 
Cuba,  mineral.     1911,  ii.  673  ;    1914,  i.  756. 
Egypt,  petroleum.     1913,  i.703. 
France,  coke-ovens.     1912,  ii.  490  ;    1915,  i.  514. 
France,  mineral  and  iron  trade.     191 1,  i.  695,  ii.  674  ;   1912,  i.  620,  ii.  033  ; 

1913,  i.  703,  ii.  714  ;   1914,  i.  757,  ii.  401  ;   1915,  i.  643. 
Germany,  blast-furnaces.     1912,  ii.  635. 

Germany,  manganiferous  iron  ore  consumption.     1914,  i.  759. 
Germanv,  mineral  and  iron  trade.     1911,  i.  696,  ii.  674;    1912,  i.  624; 

1913,  i.  705,  ii.  706  ;   1914,  i.  758,  ii.  401  ;   1915,  i.  043. 
Germany,  open-hearth  furnaces.     1911,  ii.  584. 
Greece,  mineral.     1911,  i.  697  ;    1912,  i.  625. 

Holland,  mineral.     1911,  i.  698  :   1912,  i.  626  ;   1913,  i.  707  ;   1914,  i.  700. 
Hungarv,  mineral  and  iron  trade.     1911,  ii.  072  ;   1912,  i.  010  ;  1913,  i.  700, 

ii.  712  ;    1914,  ii.  398,  399  ;    1915,  ii.  338. 
India,  mineral.     1911,  ii.  675  ;    1912,  ii.  635  ;    1913,  i.  707,  ii.  717  ;    1914, 

ii.  402  ;    1915,  ii.  341. 
Indo-China,  mineral.     1913,  ii.  717. 
Italy,  mineral  and  iron  trade.     1911,  i.  098,  ii.  243,  675  ;    1912,  ii.  636  ; 

1913,  i.  709,  717,  ii.  718  ;    1914,  i.  701,  770,  ii.  402  ;    1915,  ii.  342. 
Japan,  mineral  and  iron  trade.     1911,  ii.  070  ;   1912,  i.  020  ;    1913,  ii.  718  ; 

1914,  ii.  402  :   1915,  i.  646,  ii.  344. 

Luxemburg,  iron  trade.     1913,  i.  700  ;    1914,  ii.  401  ;    1915,  i.  644,  ii.  341. 

Mexico,  mineral      1912,  ii.  638  ;    1913,  ii.  719. 

Natal,  mineral.     1911,  i.  698  ;    1912,  ii.  639  ;    1913,  i.  711,  ii.  722*. 

Newfoundland,  mineral.     1913,  ii.  719. 

New  South  Wales,  mineral  and  iron  trade.     1911,  ii.  672  ;    1912,  i.  616  ; 

1913,  ii.  711;    1914,  ii.  398  ;    1915,  i.  639,  ii.  338. 
New  Zealand,  mineral.     1914,  i.  762. 
Orance  Free  State.     1912,  ii.  639  ;    1913,  ii.  722. 
Peru,  mineral.     1912,  ii.  638  ;    1913,  ii.  719  ;    1914,  i.  762  ;    1915,  ii.  344. 
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Statistics — 

Queensland,  mineral.     1911,  ii.  072;    1912,  ii.  631  ;    1913,  i.  690;    1915, 

i.  639,  ii.  338. 
Rhodesia,  mineral.     1911,  i.  699  ;    1913,  i.  710. 
Roumania.     1912,  i.  627. 
Russia,  mineral  and  iron  trade.     1911,  i.  698,  ii.  676  ;    1912,  i.  627  ;    1913, 

i.  710,  ii.  720  ;   1914,  i.  763,  ii.  402  ;   1915,  i.  646,  657,  ii.  345. 
Serbia,  mineral.     1913,  i.  710. 
South  Africa.     1911,  i.  699  ;    1912,  ii.  639  ;    1913,  i.  711,  ii.  722  ;    1914,    i. 

766,  ii.  403  ;    1915,  ii.  346. 
South  Wales,  coke.     1912,  ii.  491. 
Spain,  mineral  and  iron  trade.     1911,  i.  699,  ii.  678  ;    1912,  i.  629,  ii.  640  ; 

1913..  i.  710,  ii.  720  ;    1914,  i.  765 ;    1915,  i.  648,  657. 
Sweden,  mineral  and  iron  trade.     191 1.  i.  699,  ii.  678  ;   1912,  i.  629,  ii.  640  ; 

1913,  i.  711,718,  ii.  721  ;   1914,  i.  765  ;   1915,  i.  649,  ii.  345. 
Tasmania,  mineral.     1915,  i.  639. 
United  Kingdom,  ammonium  sulphate.     1911,  ii.  671;  1912,  ii.  630;  1913, 

ii.  711;    1914,  ii.  397;    1915,  ii.  338  ;    1917,  ii.  371. 
United  Kingdom,  coke-ovens.     1915,  i.  514. 

United  Kingdom,  fluorspar  production  and  consumption.     1917,  i.  363. 
United  Kingdom,  mineral  and  iron  trade.     1911,  i.  691,  ii.  670;    1912, 

i.  614  ;   1913,  i.  698,  699,  715,  ii.  711  ;    1914,  i.  750,  ii.  397  ;   1915,  i.  637, 

655,  ii.  337  ;    1916,  ii.  428. 
United  Kingdom,  oil  shale.     1915,  i.  637. 
United  Kingdom,  open-hearth  furnaces.     1911,  ii.  583. 
United  Kingdom,  rolling-mills.     1921,  i.  433. 
United  Kingdom,  tar.     1917,  ii.  370. 
United  States,  bauxite.     1917,  i.  301. 
United  States,  black-plate  production.     1912,  ii.  135. 
United  States,  chrome  ore.     1917,  i.  285. 
United  States,  coke.     1913,  ii.  545. 
United  States,  coke-ovens.     1921,  ii.  352. 
United  States,  electric  furnaces.     1919,  ii.  498  ;    1921,  i.  426. 
United  States,  ferro-manganese  production  and  consumption.     1915,  ii. 

342. 
United  States,  ferro-silicon  consumption.     1915,  i.  653. 
United  States,  foundries.     1915,  i.  653. 
United  States,  mineral  and  iron  trade.     1911,  i.  700,  ii.  555,  <>79  ;    1912,  i. 

630,  ii.  641  ;  1913,  i.  712,  ii.  722  ;  1914,  i.  766,  ii.  403,404;  1915,  i.  661, 

ii.  347  ;    1916,  ii.  428  ;    1917,  i.  363. 
United  States,  natural-gas.     1916,  i.  321. 
Upper  Silesia,  iron  trade.      1913,  ii.  717. 
Victoria,  mineral.     1911,  ii.  672;   1912,  ii.  631  ;   1913,  ii.  712  ;  1914,  i.  752, 

ii.  398;    1915,  ii.  338. 
Western  Australia.     1912,  i.  616  ;    1913,  i.  <><><),  ii.  712  ;   1914,  ii.  39S. 
world's  consumption  of  iron  ore.     1913,  i.  718  ;    1914,  i.  772. 
world's  consumption  of  metals.     1913,  ii.  727. 
world's    electric  furnaces.     1912,1.542;    1913,  ii.  623 ;    1914,  ii.  312; 

1915,  i.  661,  ii.  283 ;    1916,  i.  348;    1917,  ii.  407  ;    1918,  i.  515  ;    1920, 

i.  72 1, 
world's  production  of  aluminium.     1913,  ii.  728. 
world's  production  of  asphalt.     1913,  ii.  72s. 
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Statistics — 

world's  production  of  basic  slag.     1914,  i.  47. 
world's  production  of  chrome  ore.     1912,  ii.  (544  ;    1916,  i.  403. 
world's  production  of  chronic  iron  ore.     1913,  ii.  727  ;    1916,  i.  294. 
world's  production  of  coal.     1911,  i.  702,  ii.  681  ;    1912,  i.  633,  ii.  643; 

1913.  i.  714,  ii.  726;    1914.  i.  767,  ii.  405  ;    1915,  i.  654,  ii.  349. 
world's  production  of  electric  steel.     1911,  ii.  682  ;   1913,  i.  718. 
world's  production  of  graphite.     1912,  ii.  646. 
world's  production  of  iron  ore.     1913,  i.  714,  ii.  726  ;    1914,  i.  768,  773, 

ii.  406  :    1915,  i.  654,  ii.  350. 
world's  production  of  manganese  ore.     1912,  ii.  644  ;    1914,  i.  772  ;    1915, 

i.  658,  ii.  350. 

world's  production  of  manganiferous  iron  ore.     1915,  ii.  350. 

world's  production  of  non-ferrous  metals.     1912,  ii.  646  ;    1914,  i.  773, 

ii.  407  ;    1915,  i.  659. 
world's  production  of  petroleum.     1911,  ii.  682  ;    1912,  ii.  645;    1913,  ii. 

728  ;    1914,  i,  772,  ii.  406  ;    1915,  i.  659,  ii.  351  ;    1919,  ii.  476. 
world's  production  of  pig  iron.     191 1,  i.  702,  ii.  681  :   1912,  i.  633,  ii.  643  ; 

1913,  i.  714,  ii.  727  ;    1914,  i.  678,  773,  ii.  406  ;   1915,  i.  655,  ii.  350. 
world's  production  of  steel.     1911,  i.  703;    1912,  i.  48,  49,  634,  ii.  646; 

1913,  i.  715  ;    1914,  768,  773  ;    1915,  i.  655. 
world's  production  of  sulphate  ammonia.     1914,  i.  772. 
world's  production  of  tungsten.     1912,  i.  637  ;    1913;  ii.  727. 
world's  resources  of  coal.     1915,  i.  658. 

world's  resources  of  iron  ore.     1912,  ii.  644  ;    1917,  i.  427  ;    1920,  ii.  672. 
world's  resources  of  petroleum.     1911,  ii.  682. 
world's  tinplate  industry.     1913,  i.  719. 
Stauft  Coke  Extractor.     1915,  i.  514. 
"Steadite."     1911,  ii.  131. 
Steam — 

exhaust,  utilisation  of,  in  ironworks.     1914,  ii.  322. 
influence  of,  on  iron.     1911,  ii.  651. 
influence  of,  on  magnesite  brick.     1915,  i.  498. 

superheated,  influence  of,  on  constitution  of  cast  iron.     1912,  ii.  382. 
Steam-Engines  for  driving  reversing  rolling-mills.     1912,  i.  335  (Paper) ;   1917, 

i.  375. 
Stearine,  use  of,  to  illustrate  shrinkage  and  crystallisation  of  ingots.     1916, 

ii.  142. 
Steel.     See  also  Bessemer  Steel,  Open-Hearth  Steel,  Stainless  Steel,  etc. 
acid  and  basic,  comparison  of  qualities  of.     1912,  i.  561. 
acid  open-hearth.     1917,  ii.  209  (Paper). 
acoustic  properties  of.     C.S.M.,  1911,  iii.  125. 
aging  of.     1919,  ii.  521  ;    1921,  ii.  408. 
air-hardening  versus  case-hardening  of.     1918,  i.  525. 
alloy,  coefficient  of  expansion  of.     1920,  i.  753,  ii.  387. 
alloy,  demagnetisation  of.     1912,  ii.  599. 

alloy,  gases  occluded  in.     1916,  ii.  454  ;    1918,  i.  518  ;  C.S.M.,  1916,  vii.  41. 
alloy,  grading  of.     1912,  ii.  588. 

alloy,  heat-treated,  grain  boundaries  in.     1919,  i.  690, 
alloy,  high-speed.     1918,  i.  540. 
alloy,  influence  of  pickling  on.     1920,  i.  755. 
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alloys,  magnetic  and  electric  properties  of.     1913,  i.  670,  ii.  665 ;    1914, 

ii.  375  ;    1915,  i.  616  ;    1916,  i.  376. 
alloy,  manufacture  of.     1917,  i.  403  ;   1921,  i.  422. 
allo\rs,  microstructure  of.     1913,  i.  679. 
alloy,  properties  and  uses  of.     1914,  i.  712  ;    1916,  ii.  453  ;    1921,  i.  466, 

ii.  402. 
alloy,  use  of,  for  bridge  building.     1915,  ii.  314;   1916,  i.  379,  ii.  455 ; 

1920,  ii.  387;   1921,  ii.  404. 
alloy,  use  of,  for  forgings.     1921,  i.  431. 
alloy,  use  of,  for  helmets  and  armour.     1919,  ii.  524. 
alloy,  use  of,  for  sheets.     1921,  ii.  405. 
aluminium  additions  in.     1920,  ii.  358. 
alumina  inclusions  in.     1916,  ii.  434  ;    1919,  i.  691. 
analysis  of.     See  Analysis, 
annealed,  properties  of.     1916,  ii.  448. 
arc-fused,  properties  of.     1921,  i.  444,  ii.  394. 
basic,  influence  of  elements  on.     1918,  ii.  43. 
basic,  manufacture  of.     1918,  ii.  470  ;    1919,  i.  661. 
basic,  reversion  of  phosphorus  to.     1921,  i.  421. 
basic,  slag  inclusions  in.     1911,  i.  646. 
behaviour  of,  under  biaxial  loading.     1916,  ii.  448. 
behaviour  of,  under  sudden  stress.     1921,  i.  457. 
black-finishing  of.     1919,  i.  671. 
bluing  of.     1918,  ii.  486  ;    1921,  i.  449. 
brittleness  of.     1915,  i.  598;  1917,  i.  402  ;    1919,  ii.  521,  532,  536  ;   1921, 

i.  462. 
browning  of.     1921,  i.  449. 
burning  and  over-heating  of.     1913,  i.  647  ;    1915,  i.  398  {Paper) ;    1917, 

ii.  423  ;   1918,  i.  526. 
case-hardening  of.     See  Heat-Treatment, 
cast,  macrostructure  of.     1921,  i.  464. 
classification  of.     1921,  ii.  408. 
coalescence  in.     1921,  ii.  145  (Paper). 
cold  drawing  of.      1914,  ii.  347  ;   1919,  ii.  519. 
cold  flow  of.     1913,  i.  93  (Paper). 
colouring  of.     1921,  i.  443. 
constitution  of.     1921,  i.  463,  ii.  410. 
constitution  of  the  sulphide  enclosures  in,  and  the  desulphurisation  process. 

C.S.M.,  1912,  iv.  28. 
cooling  of,  in  ingot  and  other  forms.     1918,  ii.  231  (Paper). 
copper  clad,  manufacture  <>f.     1912,  ii.  580  ;    1913,  i.  653  ;    1914,  i.  740  ; 

1916,  ii.  457;  1917,  i.  410. 
corrosion  of.  Set  Corrosion, 
oo  i  of  melting.     1921.  i.  428,  ii.  370. 

balliaatioD  of.     1912,  ii.  602;    1913,  i.  647. 
cutting  testa  of.     1911.  ii.  605;    1915,  ii.  297  ;    1916,  i.  368  ;    1920,  ii.  384. 
deoarburisation  of,  with  hydrogen.     1919,  ii.  407  (Paper). 
decarburisation  of,  in  salt  baths.      1914.  ii.  190  (Paper). 
deformation  of,  <luc  to  quenobing.     1914,  i.  894. 
density  of.     1919,  i.  07:',. 
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dendritic.      192 1.  i.  466. 

deoxidation  of.     191(5.  ii.  429  ;    1919,  i.  662  ;    1921.  L  421  ;  C.S.M.,   1916, 
vii.  102. 

deoxidation  of,  with  hydrogen.     1920,  ii.  143  (Paper). 

detection  of  phosphorus  in.      1914,  ii.  381  ;    1915,  i.  017. 

detection  of  strains  in.      1918,  ii.  498;  C.S.M.,  1918,  ix.  1. 

determination  of  expansion  in.     1912,  ii.  607. 

diffusion  of  hydrogen  in.      1912,  i.  588. 

dilatation  of.      1918.  i.  538. 

ductile,  Dotched-bar  impact  tests  of.     1912,  ii.  381. 

effervescing.     1920,  i.  716. 

elastic  hysteresis  of.     1913,  i.  663  ;    1914,  ii.  366. 

elastic  strength  of.     1920,  ii.  375,  382. 

electric  resistivity  of.     1912,  ii.  382. 

electrical  conductivity  of.     1912,   ii.   381;    1917,   i.   418;    1918,  i.   549, 

ii.  504. 
embrittling  action  of  sodium  hydroxide  on.     1917,  ii.  458. 
endurance  of,  under  slow  reversals  of  stress.     1915,  i.  602. 
etching  of.     1911,  ii.  634  ;    1914,  i.  515  ;    1921,  i.  465. 
exothermic.     1913,  i.  601,  ii.  591. 
expansion  of.     1917,  ii.  440  ;    1918,  ii.  499. 
failures  in.     1919,  i.  087. 
fatigue  of.     1921,  ii.  398. 
ferrite  crystallisation  in.     1921,  i.  429. 
fibrous.structure  in.     1920,  i.  724  ;    1921,  ii.  401. 
flakes  in.     1919,  i.  092,  ii.  523  ;    1920,  ii.  372  ;  1921,  i.  400. 
forged,  heterotropy  of.     1920,  ii.  383. 
gases  evolved  in  heating,  to  its  melting  point  in  a  vacuum.     1912,  ii.  230 

(Paper). 
gases  in.     1912,  ii.  34  ;    1914,  ii.  305  ;    1915,  i.  019;   1916,  i.  385,  ii.  433  ; 

1917,  i.  372  ;   1919,  ii.  472;  1920,  i.  720,  ii..  303  ;   1921,  i.  421,  403,  ii. 

375;  C.S.M.,  1911,  iii.  249;  1914,  vi.  210. 
ghost  lines  in.      1915,  i.  105;   1916,  i.  351  ;   1917,  i.  395. 
grain  growth  in.     1914,  i.  718  ;   1917,  i.  412,  ii.  445. 
grain-size  inheritance  in.     1918,  i.  550. 
hardened,  contraction  of.     1918,  ii.  499. 
hardened,  electrical  resistance  of.     1918,  ii.  421  (Paper). 
hardened,  influence  of  annealing  on  electric  properties  of.     1918,  ii.  485. 
hardened,  spontaneous  generation  of  heat  in.     1918,  ii.  498. 
hardened,  time  effect  in  reheating.     1917,  i.  397. 
hardness  of.     1912,  ii.  382  ;    1914,  i.  705  ;    1918,  ii.  402  ;    1920,  i.  741. 
heat  content  of.     1920,  ii.  300. 
heat-treatment.     See  Heat-Treatment, 
heated,  rate  of  evolution  of  gases  from.     1911,   ii.  594;    1912,   ii.   230 

(Paper). 
heterogeneity  of.     1916,  i.  387  ;    1918,  i.  540,  ii.  501  ;    1919,  i.  090. 
high  tensile,  use  of,  for  reinforcing  concrete.     1917,  ii.  443. 
history  of.     1921,  i.    428. 
hot  flow  of.     1920,  i.  720. 
hypoeutectic,  influence  of  annealing  on  microstructure  of.     1919,  ii.  528. 
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hvper-eutectic,  influence  of  coalescence  of  cementite  in  heat-treating.  1921, 
*ii.  158. 

hypo-eutectic,  osmondite  in.     1912,  i.  583. 

hypo-eutectoid,  cellular  structure  of.     1912,  ii.  605. 

hvpo-eutectoid,  martensite  transformation  in.  1913,  ii.  581  ;  1918, 
ii.  502. 

hypo-eutectoid  and  eutectoid  steels,  relation  of  heat-treatment  to  cold- 
work.     C.S.M.,  1920,  x.  05. 

hysteresis  of.     1913,  i.  063  ;    1914,  ii.  366  ;    1917,  i.  401. 

impact  tests  on.     1913,  ii.  055,  656  ;    1920,  ii.  383. 

inclusions  in.  1911,  ii.  609  ;  1912,  ii.  371  ;  1913,  i.  055  ;  1917,  i.  74,  82, 
372,  394  ;  1918,  i.  239,  287  {Papers),  ii.  478  ;  1919,  ii.  522  ;  1920,  i.  725  ; 
1921,  i.  429,  461. 

influence  of  amorphous  phase  in  hardening  of.     1914,  ii.  368. 

influence  of  annealing  on.     1913,  i.  647. 

influence  of  arsenic  on.     1913,  i.  674  ;   1920,  ii.  387. 

influence  of  boron  on.     1915,  i.  614. 

influence  of  carbon  on.     1914,  i.  725  ;    1916,   i.  371,  ii.   11  ;   1917,  i.  396  ; 

1919,  ii  517;  1921,  i.  465. 

influence  of  chromium  in.     1918,  i.  546  ;   1919,  ii.  517. 

influence  of  coalescence  on.     1914,  ii.  204  (Paper). 

influence  of  cold-working  and  annealing  on.     1913,  ii.  646 ;   1916,  ii.  443 

1917,  i.  400  ;  C.S.M.,  1911,  iii.  320  ;  C.S.M.,  1918,  ix.  125. 
influence  of  copper  on.     1911,  i.  668;    1914,  i.  728,  735;    1915,  ii.  325 

1921,  i.  468. 
influence  of  elements  on.     1916,  ii.  5  (Paper)  ;   1917,  i.  355  ;    1919,  ii.  517 

1920,  ii.  387  ;   1921,  i.  434. 

influence  of  forging  on.     1914,  i.  689  ;    1919,  i.  673. 

influence  of  ghost  lines  on.     1915,  i.  165. 

influence  of  heat-treatment  on.     1913,  ii.  367  (Paper),  658;   1915,  i.  585, 

ii.  164  (Paper),  302  ;   1916,  i.  371,  ii.  268  (Paper) ;   1917,  ii.  251  (Paper) ; 

1919,  ii.  533;   1921,  ii.  158. 
influence  of  holes  on  strength  of.     1914,  ii.  371. 
influence  of  hot  deformation  on.     1918,  ii.  7  (Paper) ;    1919,  i.  685. 
influence  of  hot-rolling  on.     1918,  i.  523  ;   1921,  ii.  409. 
influence  of  initial  temperature  on.     1920,  i.  527  (Paper). 
influence  of  manganese  on.     1913,  ii.  664;    1916,  ii.  66;    1917,  ii.  448; 

1919,  ii.  530  ;   1921,  i.  434. 
influence  of  mercury  on.     1911,  ii.  022. 
influence  of  methylene  iodide  on.     1912,  ii.  621. 

influence  of  molybdenum  upon  corrodibility  of.     1914,  i.  303  (Paper). 
influ,  nee  of  nickel  on.      1911,   i.  668;   1912,  ii.  583 ;   1916,  ii.  83 ;   1919, 

ii.  517;   1920,  ii.  380. 
influence  of  nitrogen  in.     1913,  ii.  065;  1914,  i.  721;  1915,  ii.  47  (Paper); 

1916,  ii   452  ;   1917,  i.  402  ;    1920,  i.  745  ;    1921,  i.  404,  ii.  414. 
influence  of  oxy-acetylenc  flame  on.     1912,  ii.  586. 
influence  of  oxygen.    C.S.M.,  1916,  vii.  68. 
influence  oi   phosphorus  on.     1913,  ii.  665;    1914,  i.  725;    1915,  ii.  122 

{Paper)  ;    1918,  i.  545  ;    1921,  ii.  405. 
influence  of  pickling  on.     1919,  i.  <>ko  ;   1920,  i.  755  ;  1921,  ii.  419. 
influence  oi  quenching  agents  on.     1915,  ii.  301. 
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1914,  i.  095; 
469  {Paper);   1920, 


1919,  ii.  520. 
1919,  ii.  517;  1920, 


1918, 


1915, 


C.S.M.,,  1912,  iv.  80. 


1914,  i.  692. 


Stesl — 

influence  of  quenching  temperature  and  time  of  tempering  on. 

1917.  i.  ;u><;. 
influence  of  rate  of  oooling  on  hardening  of.     1919,  i. 

ii.  372. 
influence  of  silicon  on.     1912,  ii.  586;  1913,  ii.  (528;  1916,  ii.  75;  1917, 

ii.  447. 
influence  of  size  and  working  of  ingot  on  qualities  of. 
influence  of  sulphur  on.     1916,  i.  374,  ii.  66,  91,  453 

ii.  387:   1921,  ii.  405. 
influence  of  surface  tension  on.     1917,  i.  155  (Paper). 
influence  of  titanium  in.     1911,  ii.  020  ;  1912,  ii.  555;  1913,  ii.  (527  : 

i.  547. 
influence  of  treatment  on  physical  properties  of.     1911,  ii.  010. 
intiuence  of  vanadium  on.     1911,  i.  294  (Paper);    1913,    i.   072; 

i.  442  (Note). 
intercn  stalline  failure  in.     1921,  i.  459. 
intercrystalline  fractures  of.     1920,  ii.  23  (Papa) 
internal  stresses  in.      1919,  i.  085  ;    1921,  ii.  402. 
interstrained,  influence  of  thermal  treatment  on. 
isotropy  of  constituents  of.     1915,  ii.  323. 
liquid,  gases  obtained  in.     1921,  i.  421. 
liquid,  suface  tension  of.     1919,  i.  095. 

macrostructure  of.     1913,  i.  079  ;   1918,  ii.  483  ;   1919,  ii.  527;   1921,  i.  404. 
magnetic  analysis  of.     1917,  ii.  441  ;    1918,  i.  552,  ii.  505  ;    1920,  i.  750. 
magnetic  properties  of.     See  Magnetic  Properties, 
magnetic  testing  of.     See  Tests. 

manganese  sulphides  and  silicates  in.     C.S.M.,  1911,  iii.  200. 
manufacture,  economics  of.     1920,  i.  723. 
manufacture,  reactions  in.     1914,  i.  072. 
manufacture,  working  efficiency  in.     1916,  ii.  439. 
mechanical  properties  of.     1912,  ii.  382  ;    1916,  ii.  447  ;    1919,  ii.  530  ; 

1921,  ii.  91  (Paper),  400. 
mechanical  treatment  of.     1917,  ii.  207  (Paper). 

jtallurgy,  processes  of.     1919,  i.  143  (Paper). 
micrographic  examination  of.     C.S.M.,  1911,  iii.  120. 
microscopical  examination  of  the  depression  made  by  a  conical  point  on. 

C.S.M.,  1911,  iii.  210. 
microstructure  of.     1911,  i.  001,  ii.  037  ;   1912,  i.  583,  ii.  000  ;   1913,  i.  678, 

ii.  674  ;   1917,  ii.  445  ;    1919,  i.  093  ;    1920,  ii.  389. 
mild,  brittleness  in.     1921,  i.  402. 

mild,  changes  produced  in  by  heat-treatment.     C.S.M.,  1911,  iii.  379. 
mild,  formation  of  structurally  free  cementite  in.     1918,  i.  549. 
mild,  tests  of.     1912,  i.  504  ;    1916,  ii.  447. 
mild,  torsional  hysteresis  of.     1917,  i.  401. 
mild,  welding  of.     1911,  ii.  192  ;    1919,  i.  091,  ii.  512. 
oxidation  of.     1913,  ii.  015  ;    1921,  ii.  384. 
oxygen  compounds  in.     1918,  i.  517. 
penetration  of  carbon  in.     1921,  ii.  385. 
phosphoric,  microstructure  of.     1917,  ii.  440. 
phosphorus  in,  between  the  points  Acl  and  Ac3.     1920,  i.  359  (Paper). 
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plastic  deformation  of.     1914,  i.  703. 

precipitation  of  free  carbon  in.     1917,  i.  413. 

processes,  calculation  and  comparison  of.     1919,  i.  143. 

quenched,  volume  changes  of.     1918,  i.  554. 

quenching  temperature  of.     1914,  i.  694;   1917,  i.  390. 

radiography  of.     See  Radiography. 

rate  of  cooling.     1915,  ii.  294. 

rate  of  reaction  in,  at  900°  C.     1920,  ii.  281  (Paper). 

recalescence  points  in.     1912,  i.  584. 

reinforced,  influence  of  high-temperature  on.     1920,  ii.  382. 

relation  between  solubility,  structure  and  temperature  of  working  of. 

1913,  ii.  086. 
rolled,  physical  tests  of.     1919,  i.  085. 
seasoning  of.     1921,  ii.  408. 
selection  and  treatment  of.     1919,  i.  074. 
self -hardening,  critical  points  of.     1918,  i.  539  ;    1920,  i.  750. 
shearing  strength  of.     1913,  ii.  055. 
shrinkage  of.     1913,  ii.  028. 
"  Snowflakes  "  in.     1919,  i.  093. 
^  soft,  tenacity  and  fracture  of,  at  high  temperatures.     1913,  i.  219  (Paper). 
solidification  of.     1920,  i.  724. 
solubility  of.     1921,  i.  470. 
solubility  of  carbon   in.      1921,  ii.  414. 
solution  theory  of.     1920,  i.  752. 
sound,  production  of.     See  Ingots, 
special,  Brinell,  hardness  of.     1915,  i.  125  (Paper). 
special,  Goyon  process  of  manufacture.     1918,  i.  512. 
special,  magnetic  properties  of.     1912,  i.  575. 
special,  mechanical  tests  of,  for  naval  ships.     1912,  ii.  382. 
special,  thermo-electric  properties  of.     1915,  i.  300  (Paper). 
special,  transformation  points  of.     1918,  i.  550. 
special,  use  of  carborundum  in  manufacture  of.     1911,  ii.  029. 
special,  use  of,  for  railways.     1921,  ii.  400. 
special,  use  of,  for  structural  purposes.     1915,  i.  010. 
special,  woody  structures  in  fractures  of.     1919,  ii.  187  (Paper). 
spontaneous  generation  of  heat  in.      1917,  i.  411. 
strain  in.     C.S.M.,  1918,  ix.  1. 

stress-strain  loops  for,  in  the  cyclic  state.     1915,  i.  365  (Paper). 
structure  of.     1917,  i.  412  ;    1921,  i.  401. 
sulphur  segregation  of.     1920,  ii.  35S. 
surface  changes  of.     1921,  i.  438. 
surface  decarburisut  ion  of.      1915,  ii.  2!>»i. 
surface  deformation  of.     1915,  ii.  302. 
tern  per- brittle  change  in.      1919,  ii.  522. 
temperature  measurement  of .     1920,  i.  71!). 
temperature  transformations  of.     1920,  i.  75(1. 
tempered,  colours  of.      1919,  i.  074  ;    1921,  i.  443. 

tensile   properties  of.      1912,  ii.  381  ;    1913,  ii.  653;    1919,  ii.  521;   1921, 
i.  45S. 
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ternary,  solubility  of  carbon  in.     1921,  ii.  41-1. 

testing  of.     See  Tests. 

thermal  and  electric  conductivity  of,  at  high  temperatures.     1918,  ii.  504. 

thermomagnetic  properties  of  carbides  in.     1918,  i.  552. 

torsional  hysteresis  of.     1917,  i.  401  ;   1918,  i.  538. 

transformations  of.  1911,  ii.  13  {Paper);  1913,  i.  070;  1914,  ii.  105 
{Paper)  ;   1915,  ii.  320  ;    1916,  ii.  401  ;   1920,  ii.  388. 

use  of,  for  colliery  work.     1916,  i.  384. 

use  of,  for  locomotive  construction.  1911,  i.  050;  1915,  i.  012;  1918, 
ii.  495. 

viscosity  of,  at  high  temperatures.     1920,  i.  733. 

warping  of,  through  repeated  quenching.     1918,  ii.  211  (Paper). 

wear  tests  of.     1912,  ii.  309. 

wearing  properties  of.     1911,  i.  053;  1913,  ii.  658;   1921,  ii.  397,  405. 

welding  of.     See  Welding. 
Steel  Castings  Ltd.,  plant  of.     1921,  i.  413. 
Steel,  Peech  &  Tozer,  Ltd.,  new  rolling-mills  of.     1920,  i.  729. 
Steel  Stbuctubes,  strength  of.     1913,  ii.  004. 
Steel  and  Tube  Co.  of  America,  new  plant  of.     1920,  i.  721. 
Steelwobks — 

conservation  of  health  in.     1917,  i.  379. 

cost-keeping  in.     1914,  i.  077. 

economics.     1912,  ii.  502  ;   1913,  i.  030. 

equipment  of.  1911,  i.  020  ;  1912,  ii.  502,  572  ;  1913,  i.  024,  ii.  018 ; 
1914,  i.  074,  ii.  339  ;  1915,  ii.  283  ;  1916,  i.  348  ;  1917,  ii.  419  ;  1918, 
i.  516  ;   1919,  i.  003,  ii.  499  ;    1920,  ii.  301  ;   1921,  i.  427,  ii.  378. 

lighting  of.     1918,  i.  510. 

power  supply  in.     1913,  ii.  032  ;    1921,  i.  433. 

safety  appliances  at.     1914,  ii.  342  ;    1916,  ii.  420. 

yields.     1912,  ii.  120  (Paper). 
Stein  Reheating  Fubnace.     1915,  i.  580. 
Steinbaet  Bubneb  for  blast-furnace  gas.     1920,  ii.  340. 
Steinbabt  Spbay  Towebs.     1911,  i.  580. 
Stellite — 

composition  and  properties  of.  1913,  ii.  009  ;  1917,  ii.  347  ;  1918,  ii.  497  ; 
1920,  i.  759,  ii.  392. 

welding  of.     1917,  ii.  429. 
Step  Pbocess.     See  Jones'  Step  Process. 
Stewart  Gas-Producee.     1914,  ii.  303. 

Stiefel  Pbocess  of  tube  manufacture.     1911,  i.  039  ;   1912,  ii.  509. 
Still  Coke-Oven.     1914,  ii.  291. 

Still  System  of  benzol  recovery.     1911,  ii.  512  ;   1917,  i.  318. 
Stobie  Electbic  Fubnace.     1913,  ii.  021  ;   1915,  i.  572  ;   1918,  i.  514,  610. 
I  Stock  "  Oil-Fibed  Convebteb.     1911,  ii.  503  ;   1912,  ii.  543,  544. 
Stockfisch  Pbocess  of  shaft  sinking.     1912,  ii.  507. 
Stokes'  Tbench  Mobtab  Sheels,  manufacture  of.     1919,  ii.  509. 
Stokee,  pluto,  mechanical.     1920,  ii.  342. 
Storehouse  Scbap  Bundling  Machine.     1916,  ii.  424. 
Stoughton  Convebteb.     1913,  i.  609. 

01 
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Stove  Plates — 

casting  of.     1912,  i.  523. 
moulding  machines  for.      1911,  ii.  568. 
Stoves.     See  Blast-Furnace,  Design  and  Equipment. 
Steache  Gas  Calorimeter.     1912,  ii.  473. 
Strain — 

detection  of,  in  iron  and  steel.     C.S.M.,  1918,  ix.  1. 
elimination  of,  in  iron  castings.     1920,  i.  732. 
influence  of,  on  structure  of  metals.     1913,  i.  004  ;    1915,  ii.  301. 
internal,  in  steel.     1921,  ii.  402. 
phenomena  of.     1913,  ii.  661. 
Strainometers.     1915,  i.  004  ;   1916,  i.  372. 
Stress[es] — 

alternating,  endurance  of  metals  under.    1912,  ii.  381  ;  1915,  i.  002  ;  1916, 

i.  373. 
in  castings.      1920,  i.  739. 

caused  by  cold-rolling.     1917,  ii.  439;   1921,  i.  450. 
determination  of,  in  materials.     1912,  i.  507  ;    1913,  i.  003  ;   1919,  ii.  519. 
distribution  of,  in  engineering  material.     1915,  ii.  313. 
failure  of  metals  under.     1921,  i.  459,  ii.  398. 
flow  of  metals  under.      1914,  ii.  300. 
due  to  heat-treatment.     1921,  ii.  388. 
influence  of  holes  and  notches  on  distribution  of.     1913,  i.  003  ;    192( 

ii.  381  ;    1921,  ii.  401. 
internal,  in  cold-worked  material.     1917,  ii.  439. 
internal,  in  relation  to  microstructure.     1921,  i.  459. 
internal,  in  steel.     1919,  i.  085;  1921,  ii.  402. 
measurement  of,  by  means  of  variation  in  electric  resistance.     191 1,  ii.  031 
mechanical,  influence  of,  on  structure  of  metals.     1915,  ii.  301. 
repeated,  influence  of.     1919,  i.  085. 
reversed,  fatigue  due  to.     1919,  ii.  519. 
in  riveted  joints.     1913,  i.  001  ;    1917,  ii.  137  {Paper). 
in  rivets.     1914,  ii.  371  ;   1915,  i.  GOO  ;  C.S.M.,  1914,  vi.  170. 
in  steel.     1911,  ii.  012. 

sudden,  behaviour  of  steel  under.     1921,  i.  457. 
in  tubes.     1911,  i.  049. 
in  wire  ropes.     1919,  ii.  527. 
Stbess  Links  revealed  by  etching.     1921,  ii.  410. 

S  i  i:i;ss-Stkain  Loops  for  steel  in  the  cyclic  state.     1915,  i.  305  (Paper). 
Strip — 

cold-rolled,  drawing  of.     1914,  ii.  348. 
manufacture  of.     1915,  ii.  291  ;   1917,  i.  374  ;    1919,  i.  071 ;   1921,  i.  450. 
rolling-mills for.     1918,  ii.  479;   1920,  i.  729. 
Stbdhmbitgee-Slaughteb  Welding  Process.    1914,  i.  097  ;  1916,  ii.  444. 
Stbvctubal  .m  \Ti.KIAL — 

cleaning  of.      1911,  i.  041. 

influence  o!  perforations  on  clastic  limit  of.      1913,  ii.  <»r>2. 

paint*  tor.     1912,  ii.  385. 

strength  of.     1915,  ii.  313. 

testing  machines  for.     1913,  ii.  600. 
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Structural  Matekial — 

tests  on.      1912,  ii.  380  ;    1913,  ii.  051. 
Structural  Strrl — 

Btandard  sections  for.     1917,  ii.  419. 

use  of  molybdenum  in.     1920,  ii.  388. 
Structure.    Set  also  Mierostructure. 

of  alloys.      1911,  ii.  638;   1913,  i.  073;   1919,  ii.  529. 

atomic,  of  metals.      1921,  i.  400. 

of  cast  iron.      1914,  ii.  3(34. 

cellular,  of  hypo-euteetoid  steel.      1912,  ii.  605. 

of  chromium  steel.      1920,  i.  493  (Paper). 

of  coal.      1914,  ii.  288  ;   1916,  i.  308. 

of  cobalt-molybdenum  alloys,      1914,  i.  730. 

cored  dendritic,  influence  of.      1918,  ii.  496. 

crystalline,  of  metals.     1911,  ii.  642  ;   1912,  i.  579  ;    1921,  ii.  412. 

of  Damascene  steel.     1914,  i.  099;   1915,  i.  019;   1918,  i.  417  (Paper); 
1921,  ii.  181  (Paper). 

fibrous,  of  steel.     1920,  i.  724  ;    1921,  ii.  401. 

of  galvanised  iron.      1912,  ii.  000. 

of  iron-carbon-chromium  alloys.     1919,  ii.  445  (Paper),  529. 

of  iron-zinc  alloys.      1914,  i.  730. 

of  meteoric  iron.      1915,  i.  490. 

molecular,  of  metals.     1921,  i.  400. 

of  steel.      1912,  ii.  002  ;   1917,  i.  412  ;   1921,  i.  404. 

of  titanium  alloys.      1911,  ii.  038. 

of  tungsten  steel.     1919,  ii.  530;  1921,  i.  407. 

of  welds.     1918,  i.  529. 

Widmanstatten.     1911,  ii.  643  ;   1912,  ii.  003. 

woody.      1919,  i.  092,  ii.  187  (Paper). 
Sturtevant  Cupola  Blowers.     1912,  ii.  551. 
Styria,  history  of  iron-ore  mining  in.     1912,  ii.  403. 
Suberbie  Concentration  Process.     1913,  i.  530. 
Suction  Gas,  testing  of.     1913,  ii.  559. 
Sudbury  Nickel  Ores.     1917,  ii.  342. 

manufacture  of  nickel-copper  steel  from.     1918,  ii.  475  ;   1921,  i.  422. 
Suez,  petroleum  in.     1911,  i.  555. 
Sullivan  Coal  Cutter.     1912,  ii.  511. 
Sulphate  of  Ammonia.     See  Ammonium  Sulphate. 

Sulphide  Enclosures,  constitution  of,  in  iron  and  steel.     C.S.M.,  1912,  iv.  28. 
Sulphides — 

ferrous,  definition  of.     1912,  ii.  380. 

forms  of,  in  steel  ingots.     1914,  i.  390  (Paper) ;   1915,  i.  271  (Paper). 
Sulphides  of  Manganese,  preparation  of.     1915,  ii.  332. 
Sulphur — 

behaviour  of,  in  basic  Bessemer  converter.     1921,  ii.  377. 

behaviour  of,  in  the  coking  process.     1917,  i.  314  ;   1921,  i.  387. 

behaviour  of,  in  open-hearth  process.     1920,  i.  715. 

in  coal.     1914,  i   594  ;   1920,  i.  091  ;   1921,  ii.  348. 

increase  of,  on  annealing  steel  castings.     1912,  ii,  575. 

influence  of,  on  cast  iron.     1912,  ii.  583  ;   1917,  ii.  434  ;   1921,  i.  412,  450. 
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Sulphur — 

influence  of,  in  coke.     1911,  i.  550  ;   1920,  i.  695. 

influence  of,  on  iron  carbon  system.     1911,  i.  660. 

influence  of,  on  malleable  cast  iron.     1913,  ii.  684  ;    1915,  ii.  141  (Paper). 

influence  of,  in  soft  grey  iron.     1918,  i.  535. 

influence  of,  on  stability  of  iron  carbide  in  presence  of  silicon.     1913,  i.  139 
(Paper). 

influence  of,  on  steel.     1916,  i.  374,  ii.  66,  91,  453  ;    1919,  ii.  517  ;    1920, 
ii.  387  ;   1921,  ii.  405. 

influence  of,  on  steel  castings.     1914,  ii.  333  ;   1920,  i.  740. 

occurrence  of,  in  petroleum  oils.     1917,  i.  324,  ii.  375. 

recovery  of,  from  blast-furnace  slag.     1921,  ii.  366. 

thermal  effect  of,  in  producer  fuel.     1916,  i.  324. 
"  Sulphur  Prints,"  method  of  taking.     1912,  i.  380,  385. 
Sulphur  Segregation  of  steel.     1920,  ii.  358. 
Sulphuric  Acid,  coal  pyrite  for  manufacture  of.     1920,  ii.  324. 
Sumatra — 

coal  in.     1916,  i.  310. 

iron  ore  in.     1916,  i.  290. 

petroleum  in.     1921,  i.  391. 
Summerlee  Apparatus  for  gas  cleansing.     1913,  i.  586. 
Superior  Sheet  Steel  Co.,  rolling-mills  of.     1921,  i.  432. 
Surveying — 

magnetic.     1911,  ii.  470  ;   1915,  i.  492  ;   1917,  ii.  344. 

in  mines.     1911,  i.  528,  ii.  486  ;   1912,  i.  491   ii.  458  ;    1913,  i.  520,  ft.  513  ; 
1914,  i.  579,  ii.  275  ;   1915,  i.  491  ;   1916,  i.  299. 
Sweden — 

coal  in.     1913,  ii.  538  ;   1914,  i.  598. 

charcoal  industry  in.     1920,  i.  693. 

chrome  iron  ore  in.     1913,  ii.  509. 

electric  smelting  of  pig  iron  in.     1911,  ii.  548,  679  ;    1914,  i.  648  ;    1916, 
i.  334. 

iron  industry  of.     1915,  i.  650. 

iron  ere  in.     1911,  i.  517,  ii.  473  ;   1912,  ii.  449  ;   1914,  i.  571,  ii.  267  ;   1915, 
ii.  216  ;   1920,  ii.  309,  313. 

statistics  of.     See  Sweden. 
Swedish  Lapland,  origin  of  iron  ores  of.     1911,  ii.  113  (Paper). 
Sweets  Steel  Co.,  rolling-mill  plant  of.     1921,  ii.  382. 
Swindell  Crucible  Furnace.     1911,  ii.  582. 
Switzerland — 

asphalt  deposits  in.     1913,  i.  559. 

coal  in.     1912,  ii.  481  ;    1914,  i.  765. 

iron  ore  in.     1920,  i.  671  ;    1921,  ii.  337. 

foundries  in.     1912,  ii.  550  ;    1915,  i.  567. 

ironworks  in.     1911,  ii.  579. 
Synthetic  Ikon.     >SVe  Cast  Iron. 
Syracuse  Cas -Producer.     1911,  i.  560. 

T 
Tait  Gas-Produckr.     1913,  i.  563. 

Taitk-.Jonkn  II  BAT -Tbej t.mknt  Furnace.     1921,  ii.  387. 
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Talbot  Method  of  producing  sound  ingots.     1912,  ii.  52  (Paper) ;  1914,  i.  682  ; 

1918,  i.  221  (Paper). 
Talbot  Open-Hearth  Furnace.     1914,  ii.  336. 
Talbot  Opex-Hearth  Process,  compared  with  other  open-hearth  processes. 

1914,  i.  51  (Paper). 
Tantalum-Nickel  Alloys,  acid  resistance  of.     1916,  i.  300. 
Tantiron,  properties  and  composition  of.     1916,  ii.  464  ;    1918,  ii.  506  ;    1920, 

i.  759,  ii.  395. 
"  Tapalog  "  Pyrometer.     1915,  ii.  230. 
Tar.     8u  also  Coal  Tar. 

dehydration  of.     1916,  i.  319. 

distillation  of.     1913,  ii.  61  (Paper) ;   1915,  ii.  238. 

electrical  separation  of,  from  coal-gas.     1915,  i.  517. 

recovery  of,  in  coking  coal.     1915,  ii.  237  ;    1916,  ii.  408  ;    1917,  i.  329  ; 
1920,* i.  702,  ii.  340  ;   1921,  i.  388,  389,  395,  ii.  353. 

testing  of.     1916,  i.  348  ;    1919,  i.  641. 

use  of,  in  basic  linings.     1914,  ii.  283. 

use  of,  in  furnace  construction.     1913,  i.  620. 

use  of,  for  heating-open-hearth  furnaces.     1913,  ii.  617  ;  1915,  i.  36  (Paper). 

washing  of.     1920,  ii.  329. 
Tar  Burner  for  open-hearth  furnace.     1921,  ii.  374. 
Tar  Oil— 

use  of,  in  Diesel  engines.     1918,  ii.  458. 

use  of,  as  fuel.     1911,  ii.  504  ;   1913,  i.  558  ;   1914,  i.  614,  660. 
Tasmania — 

coal  in.     1912,  ii.  487. 

iron  ore  in.     1913,  i.  459  ;    1919,  i.  617. 

oil  shale  in.     1913,  i.  557. 

petroleum  in.     1911,  i.  557  ;    1921,  ii.  355. 

tungsten  in.     1914,  ii.  273. 
Tata  Iron  and  Steel  Co.,  plant  of.     1921,  i.  407. 
Taunton  Moulding  Machine.     1913,  ii.  607  ;   1915,  i.  564. 
Taylor  Brothers  &  Co.,  Ltd.,  visit  to  works  of.     1912,  ii.  418. 
Teclu's  Method  for  ascertaining  heat  value  of  fuel.     1911,  ii.  504. 
Tehmann  Gas-Producer.     1921,  i.  481. 

Telautograph,  use  of,  in  steelworks.     1918,  ii.  477  ;   1919,  ii.  499. 
Telpher  Plant  for  handling  materials.     1912,  ii.  518  ;   1914,  ii.  Ill,  333. 
"  Temisk amite  "  (nickel  arsenide).     1914,  ii.  272. 
Temperature — 

annealing,  and  grain  growth.     1918,  ii.  483. 

annealing,  determination  of,  by  the  action  of  magnetic  flux.     1917,  i.  386. 

casting.     1913,  ii.  597  ;   1917,  ii.  397. 

coking,  influence  of,  on  quality.     1917,  ii.  368;  1920,  i.  694. 

colour,  measurement  of.     1920,  i.  687. 

controller,  automatic.     1917,  ii.  361. 

conversion  tables.     1921,  i.  443. 

finishing,  influence  of,  on  properties  of  rails.     1914,  ii.  347  ;   1915,  i.  588. 

forging,  of  ingots.     1920,  i.  727. 

hardening,  of  steel.     1912,  i.  549  ;    1920,  ii.  373. 

high,  mechanical  properties  of  steel  at.     1913,  i.  219  (Paper),  661;   1916, 
ii.  447  ;    1917,  i.  398  ;    1919,  ii.  521  ;    1921,  ii.  91  (Paper),  400. 
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Temperature — 

influence  of,  on  alloys.      1912,  ii.  382  ;   1915,  ii.  301  ;   1920,  ii.  382. 

influence  of,  on  carbon  and  pig  iron.     1911,  ii.  86  (Paper). 

influence  of,  on  carbon  steel.     1916,  i.  360  ;   1919,  ii.  520. 

influence  of,  on  Hall  effect.     1913,  i.  670. 

influence  of,  on  hysteresis  loss  in  iron.     1912,  ii.  599. 

influence  of,  on  magnetic  properties  of  iron.     1911,  i.  659  ;    1914,  ii.  377  ; 
1921,  ii.  408. 

influence  of,  on  properties  of  metals.     1913,  i.  661  ;    1915,  i.  618  ;    1916, 
i.  360  ;    1917,  i.  398,  ii.  397  ;   1920,  ii.  382. 

influence  of,  on  valuation  of  fuel.     1913,  ii.  535. 

initial,  influence  of,  on  physical  properties  of  steel.     1920,  i.  527  (Paper). 

internal  distribution  of.     1920,  i.  732. 

measurement  of.     1912,  i.  461  ;   1917,  i.  364,  ii.  406;  1920,  i.  719  ;    1921, 
ii.  384. 

standard  scale  of.     1920,  i.  688. 

underground.     1911,  ii.  532  ;   1912,  i.  476  ;   1913,  ii.  569  ;   1914,  i.  628. 

variation  of  hardness  of  steels  with.     1912,  ii.  382. 
Tempering.     See  Heat-Treatment. 
Tephroite,  composition  of.     1918,  i.  259. 
Tennessee.     See  also  United  States. 

iron  ore  in.     1913,  i.  514. 

petroleum  in.     1920,  ii.  334. 
Tensile  Properties — 

of  alloys  at  high  temperatures.     1915,  ii.  301. 

of  boiler  plate  at  high  temperatures.     1920,  i.  744. 

and  hardness,  relation  between.     1915,  i.  597  ;    1918,  ii.  492. 

and  microstructure,  correspondence  between.     1916,  ii.  228. 

of  steel.     1912,  ii.  381  ;    1913,  ii.  653  ;    1919,  ii.  521  ;    1921,  i.  458. 
Tensile  Tests.     See  Testing. 
Tension,  Surface — 

influence  of,  upon  the  properties  of  metals.     1916,  i.  155  (Paper)  ;    1917, 
i.  155  (Paper). 

of  liquid  steel.     1919,  i.  695. 
Test  Bars — 

for  chillable  iron.     1912,  ii.  382. 

fractures  in,  from  gun  parts.     1919,  ii.  203  (Paper). 

influence  of  shape  of.     1912,  i.  559,  ii.  373,  582  ;    1917,  ii.  438. 

influence  of  shape  of,  on  notched  bar  impact  tests.     1912,  ii.  381. 

influence  of  width  of,  on  tensile  tests  of  copper.     1921,  ii.  399. 

notched,  dimensions  of.      1918,  ii.  492. 

relations  of,  to  castings.      1912,  i.  558. 

for  tensile  tests.      1913,  ii.  053. 

transverse,  woody  structures  in  fractures  of.     1919,  ii.  187  (Paper), 
Testis*:  Mac  minks.      1911,  i.  049;   1912,  i.  568,  569,  ii.  591  ;   1913,  i.  055;   1914, 

ii.  367  :    1915,  i.  003  ;    1918,  i.  538,  ii.  493  ;    1920,  i.  740,  ii.  380  ;    1921, 

i.  451,  463,  ii.  390. 
Arnsler.      1912,  i.  569. 
Amsler-Laffon.     1915,  ii.  309. 
alternating  torsion.     1921,  i.  451. 
Arnold.     1917,  ii.  107. 
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Testing  Machines — 

I         Avery.     1915,  i.  604. 
Brinell.     1911.  i.  050:    1912,  ii.  591  ;    1913,  i.  060,  ii.  213;    1920,  i.  341 
{Paper),  741.  742;   1921,  i.  452,  ii.  397. 
calibration  of.     1912.  i.  56S  ;    1915,  ii.  311. 
Charpy.     1915.  ii.  309  ;    1917,  ii.  82  ;    1919,  ii.  518  ;    1920,  ii.  383. 
Derihon  hardness.     1914,  i   706 
drop- weight  hardness.     1913,  ii.  651. 
ductile.     1921,  i.  452. 
electric.     1912,  i.  568. 
Emery.     1913,  ii.  650. 
Erichsen.     1917,  i.  402,  ii.  438. 
fatigue.     1913,  i.  662. 
flexure.     1921,  i.  452. 
Fremont,     1913,  ii.  212. 
Greenwood  &  Batley.     1911,  ii.  655. 
Guillery.     1912,  ii.  592  ;  1917,  ii.  86. 
hardness.     1911,  ii.  621,  622,  655  ;   1912,  ii.  591,  592  ;   1913,  ii.  651  ;   1914, 

i.  706,  ii.  367  ;    1915,  ii.  308,  372  ;    1917,  ii.  436  ;    1921;  ii.  397. 
impact,     1912,  ii.  591  ;    1914,  i.  707  ;    1917,  ii.  84,  437  ;    1918,  ii.  494  ; 

1921,  ii.  396. 
Impact-Tensile.     1911,  i.  652. 
Izod.     1911,  ii.  655;   1917,  ii.  112  ;    1918,  ii.  494. 
Johnson.     1920,  ii.  380. 
Kennedy.     1912,  i.  569. 
Kirner.     1911,  ii.  622. 
Krupp  duration  impact.     1915,  i.  598. 

»     machining  hardness.     C.M.S.,  1913,  v.  10. 
magnetic.     1921,  i.  463. 
Marten's.     1911,  i.  650. 
Morin.     1921,  ii.  397. 
Pellin.     1920,  ii.  380. 
Riehle.     1912,  i.  569. 
Rockwell  hardness.     1921,  i.  452. 
Schiller.     1914,  i.  7C6. 
Scimatco-Brinell.     1916,  i.  372. 

Shore's  scleroscope.     1911,  i.  650,  ii.  621  ;    1913,  ii.  214 ;  1920,  ii.  380. 
tensile.     1913,  ii.  651  ;   1914,  i.  706. 
Toledo.     1912,  ii.  587. 
Turner  &  Landgraff.     1915,  ii.  307. 

Turner's  sclerometer.     1911,  i.  650,  ii.  621  ;    1920,  ii.  380. 
Waldo.     1917,  ii.  436. 
Wicksteed.     1912,  i.  569. 
Wohler.     1911,  ii.  655. 
Tests — 

abrasion.     1918,  ii.  492. 

accelerated,  for  constancy  of  volume  of  cement.     1912,  ii.  383. 

alternating  stress.     1916,  i.  373  ;   1917,  i.  401  ;   1918,  i.  537  ;   1920,  ii.  392  ; 

1921,  ii.  397,405. 
alternating  torsion.     1917,  ii.  437. 
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Tests — 

of  aluminium  sheets.     1918,  ii.  493. 

of  automobile  steel.     1912,  ii.  588. 

of  axles.     1915,  i.  609  ;   1917,  i.  409. 

ball.     1920,  i.  341  (Paper). 

of  ball-bearings.     1915,  i.  613. 

of  bars.     1912,  ii.  582,  587  ;  1918,  ii.  493  ;   1920,  i.  744. 

bend.     1914,  ii.  370  ;    1915,  i.  602  ;  C.S.M.,  1914,  vi.  94. 

of  blast-furnace  slag.     1918,  i.  497  ;  1921,  i.  408,  ii.  366. 

of  blast-furnace  slag  cement  bricks.     1915,  ii.  267  ;    1920,  ii.  351. 

of  boiler  plates.     1911,  i.  649,  ii.  617  ;    1920,  i.  744  ;   1921,  ii.  407. 

of  boilers.     1912,  i.  564. 

for  brittleness.     1912,  ii.  370  ;    1915,  ii.  310. 

for  carbon  in  minerals.     1917,  ii.  467. 

of  cast  iron.     191 1 ,  i.  643,  ii.  61 1 ;  1912,  ii.  582  ;   1913,  i.  656,  ii.  655  ;  1914, 

ii.  82  (Paper);  1915,  i.  596,  ii.  309;   1917,  i.  354,  393,  ii.  436;  1919, 

i.  682  ;   1920,  ii.  379  ,   1921,  i.  450. 
of  castings.     1916,  i.  372  ;   1920,  ii.  379. 
of  chain  cables.      1918,  ii.  487. 
of  chilled  wheels.     1915,  i.  612. 

of  coke.     1913,  i.  544,  ii.  543  ;    1914,  ii.  291  ;   1918,  i.  483  ;    1921,  i.  387. 
coking,  of  coal.     1912,  ii.  483,  488  ;    1913,  i.  545 ;    1914,  ii.  291  ;    1920, 

i.  694. 
coking,  of  peat.     1914,  ii.  295. 
colorimetric,  for  carbon  in  a  0.32  carbon  steel,  effect  of  heat- treatment  on. 

1913,  ii.  367  (Paper). 
compression.     1916,  i.  374. 
of  conductor  rails.     1915,  i.  608  ;    1916,  i.  381. 
co-ordination  of.     1913,  ii.  670. 

corrosion,  of  galvanised  sheets  and  tubes.     1912,  ii.  611  ;    1919,  ii.  534. 
corrosion,  of  iron  and  steel.     1912,  ii.  609  ;    1919,  i.  698. 
corrosion  of  pipes.     1916,  ii.  463. 
corrosion,  of  sheeting  material.     1919,  ii.  534. 
corrosion,  of  steel  and  bronze.     1912,  ii.  612. 
drill.     1913,  ii.  651  ;   1920,  i.  747  ;  C.S.M.,  1913,  v.  10. 
drill,  Mertes.     1911,  ii.  621. 
of  drill  steel.     1913,  ii.  646  ;   1917,  i.  410. 
ductility,  of  sheets  and  wire.     1917,  i.  402,  ii.  438. 
of  electric  winding  engine.     1915,  i.  533. 
of  electrodes.     1915,  ii.  340. 

endurance.  '  1912,  ii.   372,  3«1  ;    1914,  i.   705 ;     1917,    ii     437  ;     1919, 
ii.  519. 

erosion,  of  rifle-barrels.     1919,  ii.  532. 

of  fish-bolts.      1917,  i.  402. 

forging,  of  mild  stool.      1916,1.360;    1921,  ii.  400. 

forging,  of  nickel  chrome  steel.      1921,  i.  441. 

of  foundry  .sands.      1921,  i.  415. 

of  fuels.      1914,  i-  .r)!>.'{,  ii.  286  ;    1915,  i.  504. 

fusion,  of  coal  ash.      1915,  ii.  231. 

of  galvanised  coatings.     1915,  ii.  327  ;    1920,  ii.  395. 
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Tests — 

hardness.     1911,  i.  650,  ii.  611  ;  1912,  i.  573,  ii.  369,  370,  591  ;  1913,  i.  660, 

ii.  058  ;    1914,  i.  705,  706,  ii.  369 ;    1915,  i.  597,  ii.  306 ;    1916,  i.  255 

(Paper)  !   1917,  i.  398  ;   1918,  i.  537,  ii.  490  ;   1919,  ii.  519  ;   1920,  i.  356, 

741  ;    1921,  i.  452,  ii.  400. 
hardness,  Brinell.     1911,  i.  650  ;   1912,  ii.  591  ;   1913,  i.  660,  ii.  213  ;   1920, 

i.  341  (Paper),  741,  742. 
hardness,  Brinell,  etched  balls  for.     1921,  ii.  397. 
hardness,  Breuil.     1913,  ii.  214. 
hardness,  Martel's.     1913,  ii.  214. 
hardness,  relation  between  ball  hardness  and  scleroscope  hardness.     1918, 

ii.  59  (Paper). 
hardness,  tensile  properties  of  steel  in  relation  to.     1912,  ii.  381. 
hardness,  Turner's.     1911,  i.  650. 
high  frequency.     1912,  i.  562. 
of  high-speed  steel.     1911,  i.  563,  ii.  622;  1912,  ii.  587;  1913,  ii.  667; 

1914,  i.  707  ;   1916,  ii.  457  ;  1919,  ii.  519;  1920,  i.  748,  ii.  384;   1921, 

ii.  404. 
of  hollow  beams.     1913,  i.  660. 
impact.     1911,  i.  647,  ii.  618;    1912,  ii.  369,  370,  590;    1913,  ii.  656; 

1914,  i.  703  ;    1915,  ii.  309  ;    1917,  ii.  61  (Paper),  436  ;    1920,  i.  742, 

ii.  383  ;  1921,  i.  455,  ii.  396  ;  C.S.M.,  1914,  vi.  94. 
impact,  autographic  stress -straining  recording  in.     1912,  ii.  386. 
impact,  Barba  and  Leblant  spring  tup.     1913,  ii.  216. 
impact,  duration.     1921,  i.  455. 
impact,  Fremont  spring-pressure  tup.     1913,  ii.  216. 
impact,  Izod.     1921,  i.  462. 
impact,  Marten's.     1911,  i.  650. 
impact,  notched-bar.     1912,  ii.  381  ;    1914,  ii.  369 ;    1915,  i.  602  ;    1919, 

ii.  518  ;   1921,  i.  453,  454. 
impact,  notched-bar,  uniformity  of  results  in.     1919,  ii.  518. 
impact,  transformation  of  impact  energy  into  heat  in.     1915,  i.  602. 
impact,  use  of  cinematograph  for  recording.     1913,  ii.  656. 
impact  tensile.     1912,  ii.  381,  590  ;   1920,  ii.  383. 
of  machining  quality  of  metals.     1920,  i.  747  ;  C.S.M.,  1913,  v.  10. 
of  magnet  steel.     1917,  i.  411  ;    1919,  ii.  533  ;    1920,  ii.  386. 
magnetic,  of  ball-bearing  races.     1920,  i.  751. 
magnetic,  of  steel.     1916,  ii.  447  ;   1920,  i.  748  ;   1921,  i.  463. 
of  malleable  cast  iron.     1916,  i.  372. 
of  manufactured  articles.     1912,  ii.  387. 
of  mild  steels.     1912,  i.  564  ;   1916,  ii.  447. 
of  nickel-steel  riveted  joints.     1911,  i.  648,  ii.  617. 
of  pipes.     1912,  ii.  588. 
of  plates.     1912,  ii.  84;  1915,  ii  310. 
punch,  Fremont.     1913,  ii.  212. 
of  rails.     1911,  i.  158  ;   ii.  618  ;    1912,  i.  572,  ii.  382  ;    1913,  i.  664  ;    1914, 

i.  709  ;    1914,  ii.  372;  1915,  i.  608;  1918,  i.  541 ;  1919,  i.  687. 
of  refractory  materials.     1911,  i.  535;  1912,  i.  455;  1913,  ii.  527;  1914, 

i.  588,  ii.  280  ;   1915,  i.  499,  ii.  226 ;  1916,  ii.  386  ;  1917,  i.  304,  ii.  351  ; 

1919,  ii.  466  ;    1920,  i.  684,  ii.  315,  317  ;    1921,  i.  377,  ii.  340;  C.S.M., 

1914,  vi.  231. 
repeated  stress.     1912,  ii.  381. 
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Tests — 

of  reinforced  concrete.     1912,  i.  565. 

resilience.     1912,  ii.  370. 

of  rivet  steel.     1912,  ii.  382. 

of  rivets.     1911,  i.  648  ;    1915,  i.  601. 

of  rolling-mill  engines.     1913,  ii.  631. 

scratch.     1920,  i.  741. 

shear,  of  cast  iron.     1919,  i.  682  ;    1921,  i.  456. 

of  sheets,  by  perforation.     1911,  ii.  616. 

spark,  as  a  means  of  distinguishing  high-speed  from  ordinary  steel.    1916, 

ii.  456. 
stamping,  of  sheets.     1921,  ii.  400. 
static  and  dynamic     1912,  ii.  372. 

of  steel  containing  varying  amounts  of  phosphorus.     1915,  i.  152. 
of  steel  at  high  temperature.     1921,  ii.  399. 
of  steel  at  low  temperatures.     1913,  ii.  656. 

of  structural  work.     1911,  i.  647;  1912,  i.  566,  ii.  381,  386,  588,  592;   1913, 

i.  660,  ii.  651. 
of  suction-gas.     1913,  ii.  559. 

tensile.     1911,  i.  647,  ii.  612;    1912,  ii.  590  ;    1914,  i.  702;    1921,  i.  456, 
ii.  398. 

tensile,  influence  of  machining  on.     1915,  i.  599. 

tensile,  influence  of  thickness  on.     1916,  ii.  447. 

tensile,  on  notched -bars.     1913,  ii.  652. 

tensile,  photographic  records  of.     1914,  i.  702. 

tensile,  of  special  steels.     1920,  ii.  383  ;   1921,  i.  456. 

tensile,  on  tool  steels.     1913,  ii.  669. 

of  timber.     1914,  i.  622. 

torsion.     1912,  ii.  582  ;    1914,  ii.  370. 

transverse,  of  material.     1912,  ii.  591  ;    1917,  ii.  437. 

of  tubes.     1912,  ii.  381. 

vibratory,  of  cast  steel.     1915,  ii.  307. 

wear.     1912,  ii.  369  ;   1914,  i.  708  ;    1915,  ii.  306. 

of  welded  metal.     1912,  ii.  382,  587  ;   1920,  i.  742  ;   1921,  i.  445. 

of  wire.     1912,  ii.  382  ;    1917,  i.  402  ;  1920,  i.  746. 

of  wire  ropes.     1912,  ii.  589  ;    1913,  ii.  656  ;    1919,  ii.  526. 

of  wrought  iron  chain  links.     1911,  ii.  618. 
Texas.     See  also  United  States. 

coal  in.     1920,  ii.  326. 

iron  ore  in.     1911,  i.  521,  ii.  452. 

petroleum  in.     1912,  ii.  498  ;    1920,  ii.  332. 
Thaoheb  Moulding  Process.     1921,  i.  415. 

Thkikkn  (Jas-Washkk.     1911,  i.  586:    1913,  i.  586,  587;    1914,  i.  619. 
Thbbhal  Conductivity — 

of  refractory  materials.      1915,  ii.  228;   1917,  ii.  397. 

of  steel.      1918,  i.  549,  ii.  504. 
Tiikkmai.kn i:-(;  \s  for  welding.      1916,  ii.  445. 
Tiii.kmisiuo,  ;i  silicon  alloy.      1921,  ii.  415. 

Tukkmit  Process — 

for  improvement  <>r  soundness  of  ingots.     1912,  ii.  78  (Paper). 
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Thermit  Process — 

for  manufacture  of  ferro-alloys.     1911,  ii.  636  ;    1914,  ii.  341. 

of  welding.      1911,  i.  113  (Paper),  (539  ;    1912,  i.  553,  ii.  578  ;    1914,  ii.  3G0, 
Thermoc jottflbs.     1917.  ii.  360  ;    1918,  ii.  477  ;    1920,  i.  686. 
Thermo-Electromotiy  e  Properties — 

of  iron  alloys.      1915,  ii.  317. 

of  carbon-iron  alloys.     1914,  i.  714. 

of  carbon  steels.     1916,  ii.  208  (Paper). 

of  chromium  steel.      1915,  i.  308. 

of  iron-nickel-carbon  alloys.      1913,  i.  670. 

of  special  steels.      1915,  i.  300  (Paper). 
Thermo-M  u.NKrrc  Properties  of  carbides.     1918,  i.  552. 
Thermometers.     1912,  ii.  474  ;    1920,  i.  080. 
Thermostat,  high  temperature.     1917,  ii.  301. 
Thomas  Mkter  for  blast-furnace  gases.     1911,  ii.  544. 
Thomas  Tinning  Machine.     1921,  i.  449. 
"Thomasite."     1911,  ii.  103. 

Thomson  Electric  Welder.     1912,  i.  552  ;   1914,  ii.  359. 
Thomson-Houston  Welding  Process.     1914,  i.  097. 
Thummler-Xeumark  Charging  Apparatus.     1914,  i.  045. 
Thwing  Pyrometer.     1911,  ii.  503;   1912,  i.  459. 
Thyssen  Coke-Oyen.     191 1,  ii.  512. 

Tie  Bars,  tests  on,  from  Menai  Suspension  Bridge.     1918,  ii.  493. 
Timber — 

in  mines.     1912,  i.  444  ;    1913,  ii.  504  ;    1915,  i.  531  ;    1917,  ii.  383. 

Powell  process  for  preservation  of.     1914,  i.  022. 

tests  on.     1914,  i.  022. 
Tin— 

analysis  of.  See  Analysis. 

influence  of,  on  mechanical  properties  of  steel.     1916,  ii.  80. 
Tin  Deposits,  formation  of.     1920,  i.  074. 
Tinning  of  cast  iron.     1917,  ii.  431  ;  .1919,  ii.  515. 
Tinning  Machine.     1919,  ii.  515;  1921,  i.  449. 

TlNPLATE — 

composition  of  raw  metal  for.     1912,  i.  589. 

manufacture  of.     1911,  ii.  000  ;    1913,  i.  054  ;    1915,  i.  591  ;    1918,  i.  520  ; 
1921,  i.  449,  ii.  416. 

microstructure  of.     1919,  i.  095. 

recovery  of  tin  from.     1912,  i.  554  ;    1913,  i.  054,  ii.  049  ;    1914,  ii.  389  ; 
1917,' i.  391,  ii.  431  ;   1920,  ii.  378. 

rolling  of.     1913,  ii.  045. 

value  of  thick  and  thin  coatings  on.     1919,  i.  G80. 

weight  of  coating  of.     1914,  ii.  389. 
Tinplate  Industry — 

first  use  of  rolling-mill  in.     1913,  i.  041. 

working  conditions  in.     1914,  i.  773. 
TntE  Mills,  electric  driving  of.     1921,  ii.  382. 
Tires— 

action  of  brakes  on.      1921,  ii.  400. 

chrome-vanadium  steel,  properties  and  composition  of.     1913,  i.  664. 
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Tikes — 

ingots  for.     1920,  ii.  364. 

manufacture  of.     1917,  i.  374  ;    1918,  i.  520. 

microstructure  of.     1911,  ii.  640. 

wear  of.     1912,  i.  572  ;    1916,  ii.  449. 

weldless  steel,  manufacture  of.     1917,  ii.  429. 
TrrANrFEROUS  Iron  Ore — 

direct  production  of  steel  from.     1913,  i.  600. 

smelting  of.     1911,  ii.  552  ;    1913,  i.  583  ;    1914,  i.  638  ;    1915,  i.  549. 

smelting  of,  in  New  Zealand.     1920,  i.  201  (Paper),  669. 

TlTANIFEROUS  IRON  ORE,  GEOGRAPHICAL  DISTRIBUTION — 

Canada.     1918,  ii.  464. 

Hungary.     1913,  ii.  498 

Madagascar.     1913,  ii.  502. 

United  States.     1913,  i.  515,  ii.  506  ,   1914,  i.  575. 

world's  resources  of.     1921,  ii.  337. 
Titanium — 

analysis  of.     See  Analysis. 

influence  of,  on  cast  iron.     1912,  ii.  583  ;    1913,  i.  658  ;   1915,  i.  560. 

influence  of,  on  formation  of  pearlite.     1918,  i.  547. 

influence  of,  on  malleable  castings.     1911,  ii.  627  ;    1913,  i.  659. 

influence  of,  on  nitrogen  in  iron  alloys.     1916,  ii.  452. 

influence  of,  in  rail  steel.     1913,  i.  665  ;   1915,  ii.  312  ;   1916,  i.  380. 

influence  of,  in  steel.     1911,  ii.  626  ;    1912,  ii.  555  ;    1918,  i.  547. 

influence  of,  in  steel  castings.     1917,  i.  356. 

metallurgy  of.     1918,  ii.  507. 

properties  and  preparation  of.     1911,  ii.  625. 

technology  and  production  of.     1917,  i.  288,  370. 

uses  of.     1913,  ii.  627  ;   1920,  ii.  312. 
Titanium  Alloys,  structure  of.     1911,  ii.  638. 
Titanium  Dioxide,  temperature  of  formation  of.     1912,  i.  590. 
Titanium  Nitride,  occurrence  of,  in  steel  rails.     1915,  i.  608. 
Titanium  Ore,  Geographical  Distribution — 

United  States.     1915,  i.  489  ;    1918,  ii.  436. 

world's  resources.     1911,  ii.  483;  1917,  ii.  344;   1918,  ii.  434;  1921,  ii.  338. 
Togoland,  iron  ore  in.     1916,  i.  292. 
Toledo  Testing  Machine.     1912,  ii.  587. 
Toluene — 

nitration  of.     1917,  i.  318. 

recovery  of.     1917,  i.  316,  317. 
Tool  Steel.     See  also  High-Speed  Steel. 

composition  of.     1911,  ii.  623  ;    1913,  i.  670. 

cutting  properties  of.     1910,  i.  206  {Paper)  ;    1916,  i.  102  (Paper). 

cutting  tests  with.     1914,  i.  707  ;    1920,  i.  748. 

drill  test   for  the  investigation  of.     C.S.M.,  1913,  v.  10. 

forge  for  heating.      1915,  ii.  2(X\. 

hardened,  influence  of  heat  on.      1912,  i   358  (Paper). 

hardening  of.     1915,  i.  588. 

hardening  cracks  in.      1921,  i.  131  (Paper). 

hardening  temperatures  of.     1912,  i.  549. 
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Tool  Steel — 

heat -treatment  of.  1913.  ii.  641  :  1914,  ii.  357  ;  1916,  i.  360  ;  1917, 
i.  384,  ii.  444  ;    1918,  ii.  4S4  ;    1919,  i.  673,  ii.  509  ;    1921,  i.  131. 

influence  of  chromium  and  tungsten  on  the  hardening  of.     1911,  ii.  6. 

influence  of  uranium  in.     1916,  ii.  456  :   1917,  i.  406. 

manufacture  of.     1912,  i.  540  ;   1913,  i.  618  ;    1914,  i.  670  ;    1918,  i.  514. 

molecular  constitutions  of,  and  their  correlations  with  lathe  efficiencies. 
1919,  i.  407  {Paper). 

oxidation  of.     1921,  ii.  392. 

properties  of.     1912,  ii.  382  ;    1914,  ii.  375. 

refining  of,  in  electric  furnace.     1921,  ii.  377. 

specifications  of.     1913,  i.  667. 

surface  decarburisation  of.     1915,  i.  606. 

tempering  of.     1913,  i.  648. 

tests  of.     1911,  ii.  622  ;   1912,  ii.  587  ;   1913,  ii.  669  ;    1916,  ii.  457. 

welding  of.     1911,  i.  639  ;    1916,  ii.  445. 
Torsion  Tests.     See  Testing. 
Toughness — 

determination  of,  in  metals.     1913,  ii.  658. 

notch.     1919,  i.  684. 
Tractor  Parts,  heat-treatment  of.     1921,  i.  439. 
Tractors,  caterpillar,  moulding  shoes  for.     1919,  ii.  493. 
Trainer  Briquetting  Process.     1917,  ii.  18. 
Transformation  Points — 

Al,  nature  of,  and  a  theory  of  quenching.     1919,  ii.  417  {Paper). 

A2,  non-allotropic  nature  of,  in  iron.     1919,  i.  457  {Paper). 

A3,  in  pure  iron.     1915,  ii.  190  {Paper). 

A4,  in  silicon  iron.     1919,  i.  695. 

Acl  and  Ac3,  distribution  of  phosphorus  between.     1920,  i.  359  {Paper).  • 

determination  of,  by  magnetic  means.     1918,  i.  551  ;    1921,  i.  463. 

influence  of  rate  of  cooling  in.     1917,  ii.  422. 

of  nickel-chromium  steel.     1913,  ii.  682  ;   1914,  i.  720  ;   1918,  i.  550,  ii.  501. 

of  pure  iron.     1913,  ii.  682. 

reversible,  magnetic  investigation  of  temperature  of.     1917,  ii.  444. 

of  steel.     1915,  ii.  320  ;   1916,  ii.  461. 
Transformations,  Allotropic — 

of  iron  and  steel.  1912,  i.  585,  ii.  382,  604;  1913,  i.  676,  ii.  171;  1914,  i. 
719,  ii.  165  {Paper);  1915,  i.  199  {Paper),  ii.  320;  1916,  i.  224  {Paper); 
1918,  ii.  502  ;  1920,  ii.  388  ;   1921,  ii.  120. 

of  nickel.     1919,  ii.  532. 

of  steel  within  limits  of  temperatures  employed  in  heat-treatment.     1911, 
ii.  13  {Paper). 
Transformations,  Cementite,  determination  of.    1915,  ii.  181  {Paper) ;  1919, 

ii.  533. 
Transformations,  Thermal-Magnetic,  of  nickel  steel.     1912,  ii.  295  {Paper). 
Transvaal.     See  also  South  Africa. 

coal  in.     1912,  i.  466. 

petroleum  in.     1911,  i.  555. 

TBAN8YLVAMA — 

manganiferous  iron  ore  in.     1920,  i.  670. 
natural-gas  in.     1911,  ii.  520;    1912,  i.  478. 
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Tread  well  Cinder  Ladle.     1915,  i.  553. 

Treadwell  Hot  Metal  Car.     1915,  i.  552. 

Trent  Process  for  cleaning  coal.     1921,  ii.  359. 

Tridymite  and  Cristobalite,  melting  points  of.     1918,  ii.  443. 

Trinidad — 

asphalt  in.  1912,  ii.  500  ;  1920,  ii.  336. 

coal  in.  1912,  ii.  480. 

iron  ore  in.     1912,  ii.  453  ;    1913,  i.  515. 

petroleum  in.     1911,  ii.  516  ;    1915,  i.  523  ;    1917,  i.  323  ;    1921,  i.  392. 
Trii'lex  Process.     See  also  Duplex  Process. 

for  manufacture  of  malleable  castings.     1919,  ii.  495  ;    1921,  i.  417. 

for  manufacture  of  steel.     1914,  i.  673  ;    1917,  i.  363  ;    1918.  ii.  472  ;    1919, 
ii.  497. 
Troostite — 

constitution  of.     1921,  ii.  414. 

definition  of.     1912,  ii.  379  ;   1918,  i.  549. 

formation  of.     1912,  i.  582. 
Tropenas  Converter.     1912,  ii.  543  ;   1913,  i.  624. 
Tropenas-Tournier  Cupola  Furnace.     1914,  i.  656. 
Trubia — 

manufacture  of  projectiles  at.     1913,  ii.  251,  255. 

steelworks  at.     1912,  i.  304. 
Trumbull  Cliffs  Furnace  Co.,  blast-furnace  plant  of.     1921,  ii.  361. 
Tube  Mills,  electric  driving  of.     1921,  ii.  382. 
Tubes.     See  also  Boiler  Tubes. 

brazing  of.     1920.  ii.  377. 

corrugated,  rolling-mill  for.     1915,  i.  579. 

influence  of  treatment  on  properties  of.     1915,  i.  Oil. 

manufacture  of.     1912,  i.  550,  ii.  568  ;    1913,  i.  651,  ii.  646  ;    1915,  i.  589; 
1920,  i.  736;    1921,  i.  446. 

seamless,  manufacture  of.     1911,  i.  639  ;    1913,  i.  651  ;    1920,  ii.  377. 

stresses  in.     1911,  i.  649. 

testing  of.     1912,  ii.  381. 

use  of,  in  aircraft  construction.     1917,  i.  408. 
Tln-I)isii,  use  of,  in  pouring  ingots.     1916,  ii.  195,  205. 
Tungsten — 

analysis  of.     See  Analysis. 

bibliography  of.     1920,  i.  674. 

chemical  and  mechanical  relations  of,  with  iron,  nickel,  and  carbon.    1914, 
i.  726. 

ductile.     1914,  i.  726. 
electrolytic  behaviour  of.      1917,  i.  416. 

influence  of.  on  hardening  and  tempering  of  high-speed  tool  steel.     1915, 
ii.  <i  (Pa per). 

melting  point  of.     1916,  ii.  4(51. 

metallurgy  and  properties  of.     1912,  i.  589  ;    1913,  i.  672  ;   1917,  ii.  348; 

1918,  ii.  502;   1920,  i.  674,  ii.  312 ;   1921,  i.  467. 
•     recovers-  of,  from  high-speed  steel  scale.     1914,  ii.  342. 
solubility  of.      1912,  ii.  820. 
structural   constitution,    hardening   and    tempering    of   high-speed   steel 

containing.     1920,  i.  647  {Paper). 
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Tl  NGSTEN — 

uses  of.     1913,  ii.  686. 
Tungsten-Carbon-Alloys,  melting  points  of.     1914,  i.  728. 
Tungsten-Molybdenum  Ores,  concentration  of.     1917,  i.  290. 
Tungsten-Molybdenum  Steels,  theory  of.     1914,  i.  727. 

Tl  NGSTEN-MOLYBDBNUM  SYSTEM.      1916,  ii.  400. 

Tungsten-Nickel  Alloys.     1921,  ii.  404. 

TUNGSTEK  ORE — 

analysis  of.     See  Analysis. 

concentration  of.     1916,  i.  300,  ii.  384  ;    1917,  ii.  348. 

enrichment  of.     1919,  ii.  402. 

formation  of.     1920,  i.  074. 

genesis  of.     1919,  i.  025. 

magnetic  separation  of.     1913,  ii.  521. 

reduction  of.     1914,  ii.  320. 
Tungsten  Ore,  Geographical  Distribution — 

Australia.     1917,  i.  288  ;    1918,  ii.  434. 

Bolivia.     1911,  ii.  483  ;    1914,  i.  577,  ii.  273  ;    1919,  ii.  402  ;    1920,  i.  074; 
1921,  ii.  335. 

British  Empire.     1918,  ii.  434. 

Burma.     1913,  ii.  510  ;    1914,  i.  577  ;    1915,  i.  489,  ii.  220  ;    1917,  ii.  343 
1919,  i.  025,  ii.  402  ;    1920,  i.  074  ;    1921,  i.  371. 

Canada.     1912,  ii.  457  ;    1913,  ii.  510  ;   1914,  i.  577  ;   1918,  ii.  434. 

China.     1918,  ii.  434  ;    1920,  i.  074.  \ 

France.     1916,  ii.  381. 

India.     1920,  i.  009. 

Malay  States.     1916,  ii.  381  ;    1918,  ii.  434. 

New  Zealand.     1916,  i.  297,  ii.  382. 

Portugal.     1912,  i.  441;   1913,  ii.  510  ;    1915,  ii.  344.        ,,„, 

Queensland.     1918,  i.  473. 

Rhodesia.     1917,  ii.  343. 

South  Africa.     1918,  ii.  434. 

South-West  Africa.     1915,  ii.  217  ;    1916,  ii.  381. 

Spain.     1912,  i.  441,  ii.  457  ;   1914,  ii.  273. 

Tasmania.     1914,  ii.  273. 

United  Kingdom.     1916,  i.  295  ;   1920,  i.  075. 

United  States.     1911,  i.  524,  ii.  483  ;    1913,  ii.  441,  510  ;    1914,  ii.  273  ; 
1916,  ii.  381  ;    1917,  ii.  343  ;    1920,  ii.  312. 

world's  resources  of.     1920,  i.  074  ;    1921,  ii.  338. 
Tungsten  Powder,  preparation  of.     1912,  ii.  GIG  ;   1917,  i.  369,  ii.  348  ;   1918, 

i.  558  ;    1919,  i.  608  ;    1920,  i.  075. 
Tungsten  Steel — 

constitution  of.     1918,  ii.  503. 

constituents  of.     1921,  ii.  141  (Paper). 

new  etching  reagent  for.     1921,  ii.  411. 

properties  of.     1915,  i.  320  ;   1919,  ii.  531. 

structure  of.     1919,  ii.  530  ;    1921,  i.  467. 
Tungsten  Were,  drawing  of.     1921,  i.  468. 
Tunis,  iron  ore  in.     1913,  ii.  502  ;   1920,  ii.  309. 
Turbine  Blading,  deterioration  of.     1918,  i.  543. 
Turbine  Steels,  mechanical  properties  of.     1920,  i.  744,  ii.  381. 


192  SUBJECT   INDEX. 

Turbines,  Holzwarth,  teste  with.     1920,  ii.  341. 
Turbo-Blowers — 

in  ironworks.     1917,  i.  340. 

measurement  of  blast-volume  from.     1918,  i.  490. 
Turkey — 

coal  in.     1912,  i.  464 ;   1916,  ii.  397. 

iron  ore  in.     1914,  i.  571. 

mineral  resources  of.     1916,  i.  298. 

petroleum  in.     1916,  ii.  405. 
Turnbull  Screening-Conveyer  Plant.     1915,  i.  542. 
Turner  Hardness  Test.     1911,  i.  650. 
Turner  Sclerometer.     1911,  ii.  621. 
Turner  Scleroscope.     1920,  ii.  380. 
Turner  and  Landgraff  Testing  Machine.     1915,  ii.  307. 
Turnings.     See  Scrap-iron  Briquettes. 
Tuyeres.     See  Blast-Furnaces. 

Twisting,  cold,  influence  of,  on  properties  of  mild  steel  bars.     1917,  i.  400. 
Twynam  Process  for  recovery  of  tin  from  tinplate.     1913,  i.  654. 
Tyrell  Process  of  smelting  iron  sand.     1921,  ii.  363. 

U 
Uehling  Carbon  Dioxide  Recorder.     1912,  i.  461. 
Uehling  Casting  Machine.     1915,  i.  552. 
Uehling  Waste  Meter.     1911,  ii.  502. 
Ukraine — 

iron  industry  of.     1919,  i.  703. 
iron  ore  in.     1919,  ii.  460. 
manganese  ore  in.     1919,  i.  621. 
Ullrich  Magnetic  Separator.     1911,  i.  532  ;   1914,  i.  583,  584. 
United  Kingdom.     See  also  under  separate  Countries. 

blast-furnace  practice  in.     1918,  i.  47  (Paper) ;  1920,  i.  125  (Paper),  704. 
blast-furnaces  in.     1911,  i.  585,  ii.  545  ;   1912,  i.  503  ;   1919,  ii.  487  ;   1920, 

i.  705,  ii.  347  ;   1921,  i.  400. 
cannel  coal  in.     1919,  i.  638. 
chain  industry  of.     1921,  i.  446. 
chromite  in.     1919,  i.  623. 

coal  in.     1911,  ii.  507  ;   1912,  ii.  479  ;    1913,  i.  536,  ii.  537  ;    1914,  i.  597, 
ii.  288 ;    1915,  i.  506,  ii.  232  ;    1916,  i.  309,  ii.  395,  396  ;    1917,  i.  310, 
ii.  364;    1918,  ii.  450;   1919,  i.  638;   1920,  i.  692,  ii.  324;    1921,  i.  382, 
ii.  347. 
coal  supplies  of.     1918,  i.  558. 
dolomite  in.     1918,  ii.  439. 
ferro-manganese  practice  in.     1920,  ii.  344. 
foundries  in.     1912,  i.  524  ;    1914,  i.  667,  ii.  335  ;    1915,  i.  567  ;    1916, 

i.  342  ;    1917,  ii.  401  ;    1920,  ii.  354. 
fuel  resources  of.     1917,  i.  310. 
ganister  in.     1918,  ii.  440. 
history  of  iron  in.     1911,  ii.  554. 

iron  ore  in.  1911,  ii  470;  1912,  i.  481  ;  1916,  i.  288;  1917,  i.  282,  ii. 
345 j  1918,  i.  71  (Paper),  470;  1919,  i.  616,  ii.  458;  1920,  i.  688, 
ii.  806. 
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United  Kingdom — 

iron  ore  supplies  of.     1918,  i.  558. 

iron  and  steel  industry  of.     1911,  ii.  671  ;    1916,  ii.  472;    1917,  i.  425; 

1919,  ii.  543. 
lignite  in.     1919,  i.  638. 
manganese  ore  in.     1916,  i.  295,  ii.  378. 
manufacture  of  electric  steel  in.     1921,  i.  422. 
natural-gas  in.     1919,  i.  644. 

oil  drilling  in.     1920,  ii.  337. 

oil  shale  in.     1912,  i.  473  ;  1919,  i.  642  ;   1920,  i.  699.     See  also  Scotland. 

peat  in.     1920,  ii.  326  ;   1921,  ii.  347. 

petroleum  in.     1913,  i.  551  ;    1914,  ii.  295;    1918,  ii.  454;    1919,  i.  642, 

ii.  476  ;    1920,  ii.  333  ;    1921,  i.  391. 
refractory  materials  in.     1917,  i.  300  ;    1918,  i.  475. 
rolling-mills  in.     1911,  i.  612  ;    1912,  i.  530  ;    1913,  i.  640  ;    1919,  ii.  503  ; 

1920,  i.  729,  ii.  368  ;   1921,  i.  431,  433,  ii.  380. 
silica-rock  in.     1918,  ii.  440. 

statistics  of.     See  Statistics. 

steel  specifications  of.     1920,  ii.  385. 

steelworks  in.     1911,  ii.  583;    1914,  ii.  343;    1915,  i.  575,  638;    1919, 

ii.  499  ;    1920,  i.  721,  ii.  361  ;   1921,  i.  400,  426,  ii.  365. 
tinplate  works  in.     1920,  ii.  370. 
tungsten  ore  in.     1916,  i.  295  ;   1920,  i.  675. 
United  States.     See  also  under  separate  States. 

acid  Bessemer  practice  in.     1911,  i.  620  ;    1919,  i.  661. 

asbestos  in.     1915,  i.  502. 

asphalt  in.     1913,  i.  560. 

bauxite  in.     1912,  i.  455,  ii.  467,  642  ;   1913,  ii.  528  ;   1915,  ii.  226  ;    1918, 

ii.  438. 
blast-furnaces  in.     1911,  i.  585,  ii.  546  ;   1912,  i.  505,  ii.  526  ;   1913,  i.  590  ; 

1914,  i.  646  ;    1915,  ii.  264 ;    1916,  i.  333,  ii.  419  ;    1918,  i.  489  ;    1919, 

ii.  488  ;   1920,  i.  706,  ii.  348  ;   1921,  i.  400,ii.  361. 
blue  billy  in.     1920,  ii.  314. 
bolt  and  nut  industry  of.     1921,  ii.  392. 
chromitein.     1911,  i.  524;    1913,  ii.  508;   1915,  i.  488;  1917,  i.  285; 

1918,  ii.  431;  1919,  ii.  462  ;   1920,  i.  673  ;   1921,  i.  374. 
coal  in  the.     1911,  i.  546,  ii.  509  ;    1912,  i.  467,  ii.  484  ;    1913,  i.  541,  712, 

ii.  542  ;    1914,  i.  601,  ii.  289  ;    1915,  i.  509,  ii.  234 ;    1916,  i.  311,  ii.  398, 

470  ;    1917,  i.  312,  ii.  366  ;    1919,  ii.  474 ;    1920,  i.  691,  ii.  326  ;    1921, 

i.  384,  ii.  348,  349. 
coke  industry  of.      1912,  ii.   493 ;    1913,  i.  548 ;    1916,  ii.   401  ;    1917, 

i.  318. 
coke-ovens  in.     1913.  i.  545  ;   1917,  i.  313  ;   1920,  i.  697  ;   1921,  ii.  352. 
coking  practice  in.     1913,  i.  547  ;   1921,  i.  387. 
crucible  steelworks  in.     1911,  ii.  581  ;    1919,  ii.  496. 
economics  of  steel  manufacture  in.     1920,  i.  723. 
effects  of  war  on  mining  and  iron  industries  of.     1915,  ii.  347. 
electric  furnaces  in.     1919,  ii.  498  ;    1921,  i.  423,  426. 
foundries  in.     1911,  i.  598,  ii.  572;    1912,  i.  524,  ii.  551  ;    1913,  i.  616; 

1914,  i.  668,  ii.  334  ;    1915,  i.  567,  ii.  274 ;    1916,  i.  343  ;    1919,  i.  658, 

ii.  495  ;    1920,  i.  713. 
foundry  practice  in.     1911,  ii.  572. 

n 
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United  States — 

graphite  in.     1912,  i.  030  ;    1913,  ii.  528  ;    1916,  i.  303  ;    1919,  ii.  465 ; 

1921,  ii.  340. 
heat -treatment  plant  in.         1919,  ii.  511  ;    1921,  ii.  387. 
history  of  iron  making  in.     1911,  ii.  555;    1920,  ii.  351. 
iron  industry  of.     1911,  ii.  679  ;   1912,  i.  631. 
iron  mining  industry  of.     1920,  ii.  314. 
iron  ore  in.     1911,  i.  518,  ii.  477  ;    1912,  i.  437,  ii.  450,  642  ;    1913,  i.  512, 

ii.  504,  506  ;   1914,  i.  573,  ii.  268  ;   1915,  i.  485,  652,  ii.  218  ;   1916,  i.  293, 

298,  ii.  376  ;   1917,  i.  283  ;    1920,  i.  671,  ii.  309  ;   1921,  i.  374. 
kaolin  in.     1917,  ii.  357. 
lignite  in.     1919,  i.  639. 
magnesite  in.     1913,  ii.  530  ;    1916,  ii.  386  ;    1917,  i.  302  ;    1918,  ii.  439  ; 

1920,  i.  676,  ii.  315  ;   1921,  i.  377. 
malleable  cast  iron  industry  of.     1921,  ii.  372. 
manganese  ore  in.     1911,  i.  523,  ii.  482  ;   1915,  i.  488,  ii.  219  ;   1916,  ii. 

379  ;   1917,  i.  284  ;   1918,  ii.  431  ;    1919,  i.  621,  ii.  461  ;    1920,  i.  672,  ii. 

310  ;    1921,  i.  375. 
manganiferous  ore  in.     1916,  i.  293  ;    1917,  i.  284,  ii.  341  ;    1918,  ii.  432  ; 

1919,  i.  623  ;   1920,  ii.  314. 
meteorites  in.     1911,  ii.  484. 
mine  accidents  in.     1913,  ii.  724. 
mineral  reserves  of.     1915,  ii.  347  ;   1921,  ii.  337. 
molybdenite  in.     1917,  i.  286;  1918,  ii.  433  ;    1921,  i.  375. 
natural  coke  in.     1914,  i.  602. 
natural-gas  in.     1911,  i.  559,  ii.  519  ;    1912,  i.  478,  ii.  501  ;    1913,  i.  561, 

ii.  557;  1914,  i.  615,  ii.  303;    1915,  i.  526;    1916,  ii.  470;     1917,  i. 

327  ;  1918,  ii.  458;  1920,  ii.  332. 
Naval  Ordnance  plant  of.     1921,  ii.  382. 
nickel  ore  in.     1921,  i.  375. 
nitrate  industry  of.     1916,  ii.  473. 
oil  shale  in.     1913,  ii.  553  ;    1917,  ii.  374 ;    1919,  ii.  478 ;    1920,  i.  700, 

ii.  335  ;   1921,  i.  392. 
open-hearth  practice  in.     1916,  ii.  429. 
paint  rock  in.     1919,  ii.  460. 

peat  in.     1916,  ii.  398  ;    1920,  i.  693  ;   1921,  ii.  347.    - 
petroleum  in.     1911,  i.  555,  700,  ii.  514  ;    1912,  i.  475,  630,  ii.  497,  642  ; 

1913,  i.  555,  ii.  553  ;    1914,  i.  611,  ii.  299  ;    1915,  i.  521,  ii.  244  ;    1916, 

i.  317,  ii.  405  ;   1917,  i.  322,  ii.  374  ;   1918,  ii.  455  ;   1919,  ii.  478  ;    1920, 

i.  700,  ii.  331,  334  ;   1921,  i.  392,  ii.  356. 

pulverised  coal  in.     1920,  ii.  322. 

rail-rolling  practice  in.     1912,  ii.  146. 

refractory  materials  in.     1915,  ii.  22(5 ;    1921,  ii.  340. 

rolling-mills  in.     1911,  i.  014,  ii.  575  ;    1912,  i.  531,  ii.  572  ;    1913,  i.  641, 

ii.  634  ;    1914,  i.  687,  ii.  349  ;    1915,  i.  580,  ii.  291  ;    1916,  i.  356,  ii.  444  ; 

1917,  i.  376  ;    1918,  i.  522,  ii.  480  ;    1919,  i.  670,  ii.  503  ;    1920,  i.  729, 

ii.  369  ;    1921,  i.  431,  ii.  381. 
rolling-mill  practice  in.     1912,  ii.  134  (Paper) ;    1913,  i.  399  (Paper). 
Specifications  for  rails.      1915,  i.  609. 
specifications  for  shell  steel.      1917,  ii.  440. 
statistics  of.     See  Statistics. 
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United  States — 

steelworks  in.  1911,  i.  619,  620,  ii.  580  ;  1912,  i.  535,  537,  ii.  557  ;  1913, 
i.  626,  ii.  018;  1914,  i.  070,  ii.  343;  1915,  i.  575;  1916,  i.  349,  ii. 
432  ;  1918,  i.  517  ;  1919,  ii.  499  ;  1920,  i.  721,  ii.  302  ;  1921,  i.  427, 
ii.  37S. 

technical  education  in.     1911,  ii.  080. 

testing  full-size  pieces  and  locomotive  testing  in.     1912,  ii.  381. 

tinplate  practice  in.     1914,  ii.  350  ;    1915,  i.  581  ;    1916,  i.  350. 

titanifcrous  iron  ore  in.     1913,  i.  515,  ii.  500  :    1914,  i.  575. 

titanium  ore  in.     1915,  i.  489  ;   1918,  ii.  430. 

triplex  process  in.     1919,  ii.  497. 

tungsten  ore  in.  1911,  i.  524,  ii.  483  ;  1913,  ii.  510  ;  1914,  ii.  273  ;  1916, 
ii.  382  ;   1917,  ii.  343  ;   1920,  ii.  312. 

uranium  ore  in.     1914,  ii.  273  ;    1915,  i.  489  ;    1920,  i.  075. 

vanadium  ore  in.     1912,  i.  442  ;  1913,  i.  517,  ii.  511 ;   1914,  ii.  273  ;  1915. 
i.  490. 
United  States  Bureau  of  Standards,  equipment  of.     1919,  i.  099. 
United  States  National  Research  Council,  work  of.     1919,  i.  133  (Paper), 
Uranium — 

influence  of,  in  tool  steel.     1916,  ii.  450  ;   1917,  i.  400. 

production  and  technology  of.     1917,  i.  288. 

recovery  of.     1916,  ii.  385. 

reduction  of.     1918,  ii.  477. 
Uranium  Alloys.    C.S.M.,  1920,  x.  129. 
Uranium  Oxide,  manufacture  of.     1917,  ii.  452. 
Uranium  Steel,  properties  and  tests  of.     1916,  ii.  450  ;    1917,  ii.  454  ;    1920, 

ii.  388. 
Uruguay — 

economics  of  iron-ore  mining  in.     1921,  ii.  338. 

iron  ore  in.     1911,  i.  522  ;    1916,  ii.  377. 

manganiferous  ore  in.     1916,  ii.  380. 
"  Usalite."     1917,  ii.  300. 
Utah,  petroleum  in.     1912,  i.  475,  ii.  498. 
"  Utahnite  "  (safety  explosive).     1912,  ii.  459. 

V 

Vacuum — 

casting  under.     1912,  ii.  547. 

determination  of  the  SE  line  in  the  iron-carbon  diagram  by  etching 
sections  at  high  temperatures  in.     1917,  i.  189  (Paper). 

gases  evolved  in  heating  steel  in.     1912,  ii.  230  (Paper). 

melting  electrolytic  iron  in.     1916,  i.  380  ;   1917,  i.  403. 

properties  of  steel  fused  in.     1916,  i.  370. 
Vacuum  Furnace,  electric.     1916,  i.  347 ;  1919,  ii.  512. 
Valve  Steel,  composition  and  properties  of.     1920,  i.  740  ;   1921,  i.  459. 
Valves — 

air,  for  liquid-fuel  furnaces.     1917,  i.  305. 

reversing,  for  open-hearth  furnaces.     1911,  i.  619,  ii.  586;  1915,  i.  572; 
1916,  i.  340;  1918,  ii.  473;  1919,  i.  603  ;   1921,  ii.  374. 
Van  Aller  Process  of  coating  iron  and  steel.     1915,  i.  028. 
Vanadiferous  Ores,  smelting  of.     1915,  i.  550,  ii.  221. 
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Vanadium — 

analysis  of.     See  Analysis. 

applications  of.     1911,  ii.  483  ;   1912,  ii.  457  ;   1914,  i.  578. 

atomic  weight  of.     1914,  i.  748. 

influence  of,  on  cast  iron.     1911,  i.  318  (Paper),  ii.  627;    1912,' i.  557; 
1915,  ii.  269  ;   1918,  ii.  497. 

influence  of,  on  nitrogen  in  iron  alloys.     1916,  ii.  452. 

influence  of,  on  pig  iron.     1912,  ii.  535  ;    1915,  i.  595. 

influence  of,  on  steel.      1911,  i.  294  {Paper);  1913,  i.  672;  1915,  i.  442 
(Note);  1919,  ii.  517. 

poisoning  by.     1911,  ii.  628. 

preparation  of.     1913,  i.  694  ;   1914,  i.  744  ;   1915,  ii.  220  ;   1916,  i.  400. 

properties  of.     1912,  i.  589. 

recovery  of,  from  carnotite.     1916,  ii.  385. 

recovery  of,  from  cuprodescloizite.     1919,  ii.  463. 

recovery  of,  from  vanadinite.     1919,  ii.  463. 

technology  of.     1915,  ii.  318  ;   1917,  i.  288. 
Vanadium  Alloys,  properties  of.     1913,  i.  673. 
Vanadium- Chromium  Steel  for  sheets.     1921,  ii.  405. 
Vanadium,  Iron  and  Carbon,  chemical  and  mechanical  relations  of.     1912, 

i.  215  (Paper). 
Vanadium  Nickel  Steel,  tests  on.     1911,  i.  648. 
Vanadium  Ores — 

concentration  of.     1912,  ii.  464. 

treatment  of.     1911,  ii.  493. 
Vanadium  Ores,  Geographical  Distribution — 

Africa,  South- West.     1915,  ii.  217  ;   1916,  ii.  381. 

Peru.     1912,  ii.  457  ;   1916,  i.  298  ;   1921,  ii.  336. 

United  States.     1912,  i.  442  ;    1913,  i.  517,  ii.  511  ;    1914,  ii.  273  ;    1915, 
i.  490. 

Western  Australia.     1915,  i.  490. 
Vanadium-Silicon  Compounds.     1915,  ii.  319. 
Vanadium  Steel — 

magnetic  properties  of.     1914,  i.  713. 

manufacture  of,  in  open-hearth  furnace.     1912,  ii.  555. 

properties  and  uses  of.     1911,  ii.  628  ;   1913,  ii.  647  ;   1915,  ii.  315  ;    1917, 
ii.  449,  450. 
Vanadium  Steel  Castings,  tests  of.     1913,  i.  672  ;   1918,  i.  544. 
Vancouver.    See  also  Canada. 

coal  in.     1913,  i.  541  ;   1921,  ii.  347. 

iron  industry  of.     1921,  i.  407. 

iron  ore  in.     1917,  ii.  340. 
Varin  Magnetic  Separator.     1911,  i.  530. 
Vauclain  Drill.     1913,  i.  653. 

Vauohan-Hughes  Muffle  Furnace.     1913,  i.  645  ;   1915,  i.  580. 
Velte  Air- Valve.     1911,  ii.  586. 
Venezuela — 

economics  of  iron-ore  mining  in.     1921,  ii.  338. 

iron  ore  in.     1913,  ii.  508  ;    1915,  i.  487  ;    1916,  ii.  377. 

niagnesite  in.      1919,  ii.  465. 

}>etroleum  and  asphalt  in.      1921,  i.  392,  393. 
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Vibrations,  damping  of,  as  a  test  of  iron  and  steel.     1911,  i.  653. 

Vibro-Motor  for  screening  ore.     1912,  ii.  465. 

Wkers'  Process  of  surface  hardening.     1913,  ii.  640;    1917,  i.  384;    1920, 

i.  733. 
Victoria.     See  also  Australia.  *• 

coal  in.     1913,  i.  543  ;   1915,  i.  511  ;   1919,  ii.  473. 

iron  ore  in.     1911,  ii.  422  ;   1913,  ii.  508. 

manganese  ore  in.     1913,  ii.  508. 

statistics  of.     See  Statistics. 
Virginia.    See  also  United  States. 

iron  ore  in.     1921,  i.  374. 

manganese  ore  in.     1920,  ii.  310. 

nickel  ore  in.     1912,  i.  441. 

peat  in.     1920,  i.  693. 
Vivator  Oxygen  Apparatus.     1915,  ii.  254. 
Voisin  Cupola.     1918,  ii.  466. 
Volatilisation — 

of  metals.     1913,  ii.  695  ;   1914,  i.  740. 

of  refractory  materials.     1912,  i.  454. 
Volcanic  Heat,  application  of,  for  power  production  in  Italy.     1917,  i.  308. 
Volume  Regulator  for  blast-furnace  engines.     1918,  i.  490. 
Vom  Baur  Electric  Furnace.     1919,  ii.  498  ;   1921,  i.  426. 


W 

Wages — 

of  German  miners.     1919,  i.  702. 

in  United  States  steel  trade.  1920,  i.  723. 
Wagner  Briquetting  Process.  1914,  ii.  327. 
Wales.     See  also  United  Kingdom. 

coal  in.     1911,  ii.  507  ;   1915,  i.  507  ;   1918,  ii.  450  ;   1920,  ii.  324. 

iron  ore  in.     1919,  ii.  458,  459. 
Waldo  Hardness  Testing  Apparatus.     1917,  ii.  436. 
Wallwin  Furnace.     1918,  ii.  482. 

Walrand-Delattre  Converter.     1912,  ii.  543  ;   1913,  i.  610,  ii.  600. 
Walrand-Delattre-Robert  Converter.     1912,  ii.  543. 
Walrand-Legenisel  Converter.     1919,  ii.  490. 
Walther  Annealing  Furnace.     1915,  i.  580. 
Wanner  Pyrometer.     1911,  ii.  502  ;   1912,  ii.  473. 
War  Conditions* — 

influence  of,  on  American  iron  industries.     1915,  ii.  347. 

influence  of,  on  British  and  French  iron  industries.     1916,  ii.  472. 

influence  of,  on  coal  mining  industries.     1915,  ii.  338. 

influence  of,  on  iron  industry.     1915,  i.  660. 

influence  of,  on  iron  industry  of  Europe.     1915,  ii.  350  ;  1916,  ii.  472. 

influence  of  metallurgical  industries  of  Canada.     1917,  i.  425. 
Warwickshire,  coal  in.     1911,  ii.  507;   1912,  ii.  479  ;   1921,  i.  382. 
Washed  Iron — 

manufacture  of.     1916,  i.  330. 

use  of,  in  steel  making.     1918,  i.  513. 


198  SUBJECT   INDEX. 

Washington.    See  also  United  States. 

coal  in.     1912,  i.  469,  ii.  486. 

magnesite  industry  of.     1920,  ii.  315. 
Washington  Coal  and  Coke  Co.,  coking  plant  of.     1920,  ii.  331. 
Water — 

absorption  of,  by  coke.     1912,  ii.  489. 

degasification  of,  for  preventing  corrosion.     1921,  i.  469,  ii.  417. 
Water-Gas— 

composition  of.     1913,  ii.  559. 

manufacture  of.     1921,  i.  397. 

use  of,  as  metallurgical  fuel.     1919,  ii.  481. 
Water-Gas  Plants,  control  of.     1921,  i.  70. 
Water  Mains,  electrolytic  corrosion  of.     1916,  i.  395. 
Wave  Transmission,  action  of,  on  rock-drill  steel.     1921,  i.  442. 
Wear  Tests.     See  Testing. 

Webb  Electric  Furnace.     1918,  ii.  474 ;  1921,  i.  426. 
Wedge  Calcining  Kiln.     1911,  i.  534  ;   1913,  ii.  521. 
Wedge  Optical  Pyrometer.     1917,  i.  305. 
Weeks'  Electric  Furnace.     1921,  i.  426. 
Wefer  Method  of  gas-firing.     1912,  ii.  474  ;   1914,  ii.  305. 
Weg  Type  of  Rescue  Apparatus.     1914,  ii.  313. 
Weil  Rotary  Grate  for  gas-producers.     1914,  ii.  303. 
Weimer  Blowing-Engines.     1912,  ii.  528. 
Weirton  Steel  Co.,  steel  plant  of.     1921,  i.  427,  432. 
Weiss  Briquetting  Process.     1911,  i.  594  ;   1913,  i.  609  ;   1917,  ii.  18. 
Weld  Metal,  influence  of  nitrogen  and  oxygen  on.     1919,  ii.  513. 
Welding.     1913,  i.  649,  ii.  643  ;    1914,  i.  697,  ii.  359  ;    1915,  i.  592,  ii.  296 ; 
1916,  i.  366  ;    1918,  i.  528,  ii.  486  ;    1919,  i.  676,  ii.  12  ;    1920,  ii.  376 ; 
1921,  i.  443,  ii.  392. 

of  alloy  steels.     1919,  ii.  514. 

autogenous.  1911,  i.  638,  ii.  188  (Paper),  206  ;  1912,  i.  552,  ii.  382  ;  1919, 
ii.  512. 

of  blowholes  in  steel  ingots.  1911,  i.  54  (Paper) ;  1912,  i.  104  (Paper)  ; 
1921,  i.  27  (Paper). 

of  boiler  tubes.     1920,  ii.  377. 

of  cast  iron.     1911,  ii.  206;   1921,  ii.  395. 

of  chromium  steel      1920,  ii.  376. 

electric.  1911,  i.  637,  ii.  602  ;  1912,  i.  551,  ii.  577  ;  1913,  i.  651,  ii.  643  ; 
1914,  ii.  359  ;  1916,  ii.  444 ;  1917,  i.  386,  ii.  428  ;  1919,  i.  677,  ii.  513  ; 
1920,  i.  737,  ii.  376  ;   1921,  ii.  393. 

electric,  application  of,  in  shipbuilding.  1918,  ii.  487  ;  1919,  i.  677,  678, 
ii.  514. 

electric,  of  cast  iron.     1920,  i.  737. 

electric,  with  covered  electrodes.     1919,  i.  678. 

electric,  generators  for.     1920,  ii.  376. 

electric,  microstrueture  of  iron  deposited  by.      1919,  i.  694  ;    1921,  i.  443. 

electric,  nomenclature  of.     1919,  i.  <>7!>. 

electric,  of  rail  joints.     1917,  i.  388  ;    1918,  i.  529. 

<  h •<  tro- percussive.     1915,  i.  593. 

offorgings.     1921,11398. 

fusion.     1918,  i.  529:    1921,  ii.  394. 
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Welding — 

gas-burner  for.     1917,  i.  388. 

of  high-speed  steel.  1911,  i.  639;  1914,  ii.  362;  1916,  ii.  445;  1917, 
ii.  429  ;    1918,  i.  529  ;  1919,  i.  680. 

influence  of,  on  resistivity  of  iron.     1921,  ii.  409. 

of  iron  and  steel  with  copper.     1921,  ii.  394. 

with  liquid  fuel.     1914,  ii.  359. 

of  manganese  steel.     1916,  ii.  444. 

of  mild  steel.     1911,  ii.  192  ;  1919,  i.  691,  ii.  512. 

oxv-acetvlene.  1911,  i.  109,  ii.  603;  1912,  i.  552,  ii.  577,  586;  1913,  i. 
049,  ii!  644  ;  1914,  ii.  360  ;  1915,  i.  593,  ii.  296  ;  1916,  ii.  444 ;  1917, 
i.  388  ;    1919,  ii.  513  ;    1921,  ii.  393. 

oxy-acetylene,  rail  bonding  by.     1916,  i.  367. 

of  rails.     1916,  i.  367  ;  1918,  i.  529. 

oxy-acetylene,  for  rolling-mill  repairs.     1919,  ii.  504  ;    1921,  ii.  383. 

of  scrap  nickel  anodes.     1917,  ii.  429. 

spot.     1911,  ii.  603. 

theory  of.     1912,  ii.  382. 

thermalene  gas  for.     1916,  ii.  445. 
Welding  Furnace,  surface  combustion.     1918,  i.  529. 
Welding  Helmet.     1914,  ii.  361. 
Welding  Processes — 

Allgemeine-Elektricitiits-Gesellschaft.     1914,  i.  697. 

Benardos.     1911,  i.  637  ;   1912,  i.  553  ;   1914,  i.  697  ;   1916,  ii.  444. 

Blaugas.     1913,  i.  650. 

cyclone.     1912,  i.  552. 

Davis-Bornonville  torch.     1917,  i.  388. 

Helsby.     1914,  i.  697. 

Kjellberg.     1912,  i.  551. 

La  Grange-Hoho.     1914,  ii.  359  ;   1916,  ii.  444. 

Lincoln.     1911,  ii.  602. 

Lorain.     1911,  i.  638. 

Pontelec.     1914,  i.  697. 

Rosner.     1914,  ii.  362. 

Siemund.     1913,  ii.  643. 

Siemund-Wenzel.     1912,  ii.  577. 

Slavianoff.  1911,  i.  637  ;  1912,  i.  553  ;  1914,  i.  697  ;  1916,  ii.  444  ;  1919, 
i.  677. 

Strohmenger-Slaughter.     1914,  i.  697  ;   1916,  ii.  444. 

Thermit.     1911,  i.  113  (Paper),  639  ;   1912,  i.  553,  ii.  578  ;   1914,  ii.  360. 

Thomson.     1912,  i.  552  ;   1914,  ii.  359. 

Thomson-Houston.     1912,  i.  552  ;   1914,  i.  697,  ii.  359. 

Zerener.     1911,  i.  637  ;   1912,  i.  553  ;   1914,  i.  697  ;    1916,  ii.  444. 
Welding  Torch,  acetylene.     1911,  i.  638. 
Welds — 

blue  brittleness  of.     1921,  i.  445. 

oxy-acetylene,  strength  of.     1914,  ii.  361. 

path  of  rupture  in.     1919,  i.  679. 

structures  in.     1918,  i.  529. 

tests  of.  1911,  i.  103  (PnWr)  ;  1912,  ii.  587  ;  1916,  i.  367  ;  1917,  ii.  439  ; 
1918,  ii.  487  ;    1919,  i.  679  ;    1921,  i.  445. 
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Wellman  Gas-Producer.     1921,  i.  394. 

Wellman-Kennedy  Slab  Manipulator.     1911,  ii.  578. 

Wellman-Seaver-Morgan  Coke  Pushing  Machine.     1920,  i.  69G. 

Wellman-Seaver-Morgan  Ore  Unloader.     1919,  ii.  463. 

Wellmann-Seaver-Morgan  Reversing  Valve.     1919,  i.  663. 

Wendel,  De,  steelworks  of.     1921,  ii.  379. 

Wendell  Coal-Drying  Machine.     1915,  i.  541. 

West  Briquetting  Process.     1914,  i.  587. 

West  Sintering  Process.     1913,  i.  526,  ii.  523  ;   1917,  ii.  36. 

West  Africa,  bauxite  in.     1919,  ii.  465. 

West  Virginia,  coal  in.     1921,  i.  385,  ii.  348. 

Western  Australia — 

coal  in.     1913,  i.  544  ;   1914,  ii.  290  ;   1915,  i.  511  ;    1917,  i.  312. 

iron  ore  in.     1913,  i.  517  ;   1919,  i.  617  ;   1920,  ii.  307. 

magnesite  in.     1920,  i.  677,  ii.  315. 

petroleum  in.     1916,  i.  317. 

statistics  of.     See  Statistics. 

vanadium  in.     1915,  i.  490. 
Westinghouse  Electric  and  Manufacturing  Co.,  foundrv  of.    1921,  i. 

416. 
Westinghouse  Gas-Engine.     1912,  i.  483. 
Westphalia,  coal  reserves  of.     1913,  i.  705. 
Wetherbee  Concentrator.     1917,  ii.  346. 
Wetherill  Magnetic  Separator.     1911,  i.  530,  533;    1912,  ii.  469;    1917, 

ii.  346. 
Wharton  Valve  for  open-hearth  furnaces.     1921,  ii.  374. 
Wheel  Mills,  electric  driving  of.     1921,  ii.  382. 
Wheels.     See  also  Grinding  Wheels. 

action  of,  on  tyres  and  rails.     1921,  ii.  406. 

cast  steel,  manufacture  of.     1914,  i.  661. 

cast  steel,  with  manganese  tread  and  flange.     1917,  i.  357,  410,  ii.  443. 

cast  steel,  for  motor  trucks.     1917,  i.  357. 

chilled,  manufacture  of.     1913,  ii.  608  ;   1914,  ii.  332  ;   1920,  ii.  353  ;   1921, 
i.  415,  ii.  380,  407. 

chilled,  tests  of.     1915,  i.  612  ;   1917,  i.  357,  ii.  442. 

chrome-vanadium  steel,  tests  of.     1914,  i.  711,  ii.  372. 

moulding  of.     1921,  ii.  371. 

pressed  steel,  manufacture  of.     1919,  i.  676. 

solid  steel,  rolling  of.     1918,  ii.  480. 

specifications  for.     1911,  ii.  620. 

wear  of.     1911,  ii.  619. 
Whitaker-Glessner  Continuous  Mill.     1921,  ii.  381. 
White  Metals,  researches  for.     1912,  ii.  382. 
Whitfield  Gas-Producer.     1914,  i.  617. 

Whiting  Foundry  Cupola.     1911,  i.  591  ;   1912,  ii.  551  ;    1913,  i.  605. 
Wjiitwell  Hot-Blast  Stoves.     1912,  ii.  534. 

Whitworth  Process  of  fluid  compression.     1912,  i.  310  ;    1913,  i.  31. 
Wicksteed  Testing  Machine.     1912,  i.  569. 
Widmanstatten  Structure.     1911,  ii.  643  ;    1912,  ii.  603. 
\\  i  i.landt  Coke-Oven.     1914,  ii.  295. 
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Wild -Bar  field  Electric  Hardening  Furnace.     1918,  i.  526 ;    1919,  i.  675, 

ii.  511  ;    1920,  i.  730  ;    1921,  i.  436. 
Will  Ki.ixtku   Fi  knace.     1915,  ii.  283  ;    1916,  i.  347,  ii.  431. 
Wilful  y  Calcinating  Kiln.     1911,  i.  534. 
Williams'  .Manipulator  for  rolling-mills.     1921,  ii.  382. 
Willltte  Coke-Oven.     1921,  ii.  351. 
Wilson  Gas-Producer,     1915,  ii.  251. 
Wilson,  Hartnell  &  Co.,  Ltd.,  works  of.     1912,  ii.  427. 
Winding  Appliances.     See  Collieries. 
Winding-Engines.     1911,  i.  569  ;    1912.  i.  486,  ii.  512  ;    1913,  i.  572,  ii.  568  ; 

1914,  i.  626,  ii.  310  ;    1915,  i.  536. 
Winding  Ropes.     1911,  i.  569,  ii.  531  ;    1912,  ii.  513;    1913,  i.  573,  ii.  568; 
1914,  i.  627  ;    1915,  i.  536,  ii.  254  ;   1917,  i.  333. 

effect  of  impact  on.     1920,  ii.  384. 
Wire — 

galvanised,  testing  of.     1913,  ii.  647. 

iron,  for  electric  transmission.     1918,  i.  548. 

nickel,  magnetic  properties  of.     1916,  ii.  458. 

steel,  changes  in  dimensions  of,  when  twisted.     1912,  i.  567. 

steel,  copper-clad.     1917,  i.  410. 

steel,  heat-treatment  of.     1914,  ii.  356. 

steel,  influence  of  temperature  on  bending  resistance  of.     1917,  i.  398. 

steel  trolley.     1912,  ii.  587  ;   1918,  i.  548. 

strength  of,  for  wire  ropes.     1913,  ii.  657  ;   1921,  ii.  401. 

testing  of.     1912,  ii.  382  ;    1917,  i.  402  ;    1920,  i.  746. 

tungsten,  drawing  of.     1921,  i.  468. 
Wire  Drawing.     1912,  ii.  188  (Paper) ;    1915,  i.  592  ;    1917,  i.  391  ;    1918, 
i.  520  ;   1920,  ii.  375  ;   1921,  i.  447. 

machinery  for.     1915,  i.  581. 

power  requirements  for.     1916,  i.  355. 
Wire  Nails,  manufacture  of.     1913,  i.  652. 
Wire  Rod  Mills.     1914,  i.  686  ;   1918,  i.  520  ;   1921,  i.  432. 
Wire  Rods,  heat -treatment  of.     1916,  i.  359. 
Wire  Ropes — 

for  aircraft.     1918,  i.  543. 

corrosion  of.     1919,  i.  699  ;   1920,  i.  761. 

for  haulage  in  mines.     1911,  ii.  486. 

manufacture  of.     1913,  ii.  647  ;   1918,  ii.  489  ;   1921,  i.  447. 

stresses  in.     1919,  ii.  526. 

tests  of.     1912,  ii.  589  ;   1913,  ii.  656  ;  1919,  ii.  526. 
Wisconsin  Steelworks,  coking  plant  at.     1920,  ii.  330. 
Witherbee-Sherman  Magnetic  Separator.     1914,  ii.  277. 
Witkowitzer  Works.     1921,  i.  406. 
Witton-Kramer  Lifting  Magnet.     1914,  i.  674. 
Wittorff's  Iron-Carbon  Diagram.     1913,  i.  681. 
Wohler,  laws  of.     1920,  i.  743. 
Wohler  Fatigue-Testing  Machine.     1911,  ii.  655. 
Wolff  Calorimeter.     1914,  i.  745. 
Wollaston  Gas-Producer.     1914,  ii.  304. 
Wood — 

carbonisation  of.     1921,  i.  386. 
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Wood — 

distillation  of.     1911,  i.  549  ;    1912,  i.  469  ;    1921,  ii.  358. 

use  of,  in  blast-furnaces.     1912,  ii.  359  ;    1921,  i.  403. 

use  of,  in  gas-producers.     1912,  ii.  502  ;    1913,  i.  564  ;    1914,  i.  619  ;    1917, 
i.  328  ;    1918,  ii.  460  ;    1919,  i.  645  ;    1920,  i.  702  ;  1921,  ii.  358. 

use  of,  for  open-hearth  furnaces.     1915,  i.  572. 
Woodbury  Jig  for  Classifying  Ore.     1912,  ii.  465 
Woodward  Cupola.     1918,  ii.  466. 
Wootz  Steel — 

composition  of.     1912,  i.  144. 

manufacture  of.     1913,  i.  602. 

WORTHINGTON  COAL  CUTTER.       1912,  ii.  510. 

Wrightson-Rincquist  Charging  Machines.     1920,  ii.  348. 
Wrought  Iron.     See  also  Puddling. 

behaviour  of,  under  sudden  stress.     1921,  i.  457. 

corrosion  of.     1916,  ii.  463  ;    1920,  i.  760. 

heterogeneous  character  of.     1915,  i.  163. 

influence  cff  blast-furnace  gases  on.     1916,  ii.  249  (Paper). 

influence  of  high  temperatures  on  physical  properties  of.     1917,  ii.  433. 

microstructure  of.     1917,  ii.  433  ;    1919,  i.  693. 

revival  of  use  of.     1917,  ii.  433. 
Wrought  Iron  Chain  Links,  testing  of.     1911,  ii.  618. 
Wrought  Iron  Columns,  embedded  in  reinforced  concrete,  strength  of.    1913, 

ii.  664. 
Wrought  Iron  Industry,  developments  in.     1914,  i.  652. 
Wulfenite  Ores,  recovery  of  molybdenum  from.     1919,  ii.  463. 
Wurth  Gas-Producer.     1918,  ii.  459. 
Wyoming.     See  also  United  States. 

coal  in.     1912,  ii.  486  ;   1913,  i.  542. 

manganese  in.     1921,  i.  375. 

petroleum  in.     1912,  ii.  498  ;    1913,  i.  556  ;    1920,  ii.  332  ;    1921,  i.  392, 
ii.  356. 
Wysor  Grinding  and  Polishing  Machine.     1915,  ii.  323. 


X-ray.     See  Radiography. 

Y 

Yangtse  Engineering  Works,  Ltd.,  blast-furnace  plant  of.     1920,  ii.  349. 
Yeadon  Briquetting  Process.     1911,  ii.  490. 
Yield  Point — 

definition  of.     1912,  i.  566  ;    1916,  ii.  7,  448  ;    1921,  i.  458. 

of  metals.     1913,  i.  664. 
Yorksiiikk.     See  also  United  Kingdom. 

coal  in.     1911,  ii.  507. 

fireclay  of.     1917,  i.  300. 

oil  shale  in.     1912,  i.  473. 
Yorkshire  COFFEB  Works.     1912,  ii.  424. 
Yukon,  coal  in.     1912,  ii.  484  ;    1913,  i.  541. 
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Zscheb  Cupola.     1911,  i.  591. 

'•  Zkllpeoh  "  Binding  Material  for  briquettes.     1914,  i.  586. 

Zknzes-Schmidt  Converter.     1912,  ii.  543. 

Zkuknek   PROCESS  of  electric  welding.     1911,  i.   037;    1912,  i.  553:     1914, 

i.  697  :    1916,  ii.  444. 
Zimpbell-Bell  Saturatob,     1914,  i.  607. 
Zini  .  recovery  of,  from  scrap.      1920,  ii.  358. 
King  Coatings.     1921,  i.  449. 
Zinc-Iron  Alloy.     1914,  i.  730. 
Zircon i a — 

melting  point  of.     1918,  i.  556. 

properties  and  uses  of,  as  a  refractory.     1915,  ii.  227  ;   1917,  i.  303,  ii.  356  ; 
1918,  i.  556  ;    1919,  i.  626,  668  ;    1920,  ii.  318  ;    1921,  ii.  340. 
Zirconium — 

addition  of,  to  steel.     1919,  i.  668. 

atomic  weight  of.     1917,  ii.  356. 

influence  of,  in  cast  iron.     1921,  i.  412. 

metallurgy  of.     1917,  i.  370. 
Zirconium  Steel,  manufacture  and  properties  of.     1919,  i.  696. 
Zirkite,  resistance  of,  to  slag  corrosion.     1920,  ii.  319. 
Zschocke  Gas  Washers.     1912,  i.  505  ;   1913,  i.  586: 
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Abbad,  M.,  on  oxy-acetylene  cutting  and  welding.    1911,  ii.  604. 

Abbot,  C.  G„  on  helium.     1921,  i.  394. 

Abbott,  R.  R.,  on  case-hardening  compounds.     1913,  i.*644. 

on  heat  treatment  of  steel.    1912,  ii.  576  ;  1915,  i.  586,  ii.  302  ;  1921,  i.  442. 

on  influence  of  elements  on  absorption  of  carbon.    1914,  i.  724. 

eleoted  member.    1912,  i.  2. 
Abeking,  K.,  on  use  of  scrap-iron  briquettes.    1913,  i.  609. 
Abel,  William  Fleming,  elected  member.    1911,  i.  2. 
Abell,  0.  J.,  on  electric  steel  castings.     1913,  ii.  603. 
Abell,  W.  S.,  on  electric  welding.     1919,  i.  677. 

elected  member.     1919,  i.  1. 
Abels,  C,  on  crushing  slag.    1912,  i.  511. 

on  haulage  in  iron  mines.    1914,  i.  581. 
Ablett,  C.  A. — 

Paper   on    "  Direct   current   compared   with  three-phase   current   for 

driving   steelworks   plant."      1920,   i.    237  ;    rolling-mills,   237 ;     power 

station,  247  ;   power  supply  authorities,  250. — Discussion  :   F.  P.  Clarke, 

254;    H.  Crowe,  255;    D.  Selby-Bigge,  256;    W.  F.   Beardshaw,  257; 

A.  Hutchinson,  257  ;  A.  Lamberton,  258  ;  E.  Crowe,  258. — Correspondence  : 

F.  Anslow,  259  ;   Sir  W.  J.  Larke,  260  ;   A.  B.  Muirhead,  261  ;   C.  A. 

Ablett  (reply),  261. 

on  electric  driving  of  rolling-mills.    1912,  i.  526,  527  ;   1914,  i.  684  ;   1921, 
i.  432. 

Abrams,  D.  A.,  on  strength  of  bond  between  concrete  and  steel.    1914,  ii.  374. 

Achlardi,  G.  d',  on  magnesite.     1915,  i.  501. 

Ackermaxn,  A.  S.  E.,  on  properties  of  clay.    1921,  ii.  341. 

Ackermann,  E.,  on  tungsten  ores  in  Portugal.     1913,  ii.  510. 

Acton,  Thomas  Arthur,  elected  member.    1921,  i.  1. 

Adam,  A.  T.— 

Paper  on  "  The  relation  of  heat-treatment  to  cold-work  in  hypo- 
eutectoid  and  eutectoid  steels."  C.S.M.,  1920,  x.  65  ;  objects  of  present 
research,  65  ;  heat-treatment  in  preparation  for  cold-work,  67  ;  heat- 
treatment  after  cold-work,  78  ;  heat -treatment  and  cold-work  in  relation 
to  microstructure,  88. 

on  annealing  of  steel  castings.    1914,  i.  693. 

on  manufacture  of  wire.     1917,  i.  391. 

awarded  Carnegie  Research  Grant.  1919,  i.  11. 
Adam,  R.,  on  microstructure  of  steel.  1912,  ii.  606. 
Adammer,  H.,  on  use  of  scrap-iron  briquettes  in  the  cupola.    1912,  i.  513. 
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Adams,  C.  A.,  on  use  of  electric  welding  in  shipbuilding.    1919,  i.  679. 
Adams,  Edwin,  obituary  notice  of.    1912,  ii.  432. 
Adams,  E.  Q.,  on  theory  of  combustion.    1914,  i.  593. 
Adams,  F.  S.,  oh  iron  ore  in  the  United  States.    1911,  i.  520. 

on  mixed  processes  of  steel  making.     1913,  ii.  617. 
Adams,  F.  W. — 

Paper  on  "  The  diffusion  of  carbon  in  iron."    1915,  i.  255 ;  experimental 

method,  257  ;   materials  used,  257  ;   preparation  of  the  specimens,  259 ; 

experiments,  260. — Correspondence  :  C.  H.  Desch,  269  ;  J.  E.  Stead,  269  ; 

T.  Turner,  269  ;    F.  W.  Adams  (reply),  270. 

on  cast  iron  aeroplane  engine  cylinders.     1917,  ii.  425. 
Adams,  H.,  on  design  of  chimneys.    1912,  ii.  477. 
Adams,  J.  F.,  on  finishing  of  metallurgical  specimens.    1921,  i.  466. 
Adams,  J.  H.,  on  petroleum  in  New  Zealand.    1911,  i.  557. 
Adams,  L.  H.,  on  pyrometry.    1920,  i.  688. 

on  water-gas.     1911,  ii.  522. 

Adamson,  D.,  on  durability  of  wire  ropes.     1912,  ii.  589. 

Adamson,  E. — 

Paper  on  "Temperature  influences  on  carbon  and  pig  iron."  1911, 
ii.  86 ;  introduction,  86 ;  saturation  point  of  carbon  and  iron,  87 ; 
different  conditions  of  free  carbon  found  in  pig  iron,  89  ;  cooling  curves 
of  iron  containing  free  carbon,  90  ;  Turner  and  Hague's  curves,  95  ; 
conclusions,  98. — Discussion  :  J.  E.  Stead,  100  ;  Sir  Robert  Hadfield, 
100. — Correspondence  :  H.  C.  H.  Carpenter,  101  ;  C.  A.  Edwards,  103  ; 
D.  M.  Levy,  104  ;  T.  Turner  (reply),  105. 

on  cast  iron.    1917,  i.  347  ;    1920,  i.  739. 

on  coke  hardness.    1918,  i.  203. 

on  corrosion  of  metals.     1911,  i.  166. 

on  crystallisation  through  fatigue.     1913,  ii.  397. 

on  crystallising  properties  of  electro-deposited  iron.     1913,  ii.  150. 

on  direct  production  of  steel.     1914,  i.  394. 

on  electric  furnaces.     1912,  i.  92. 

on  fuel  economy.     1919,  ii.  125. 

on  graphitisation  in  iron-carbon  alloys.     1919,  i.  581. 

on  growth  of  cast  iron.    1911,  i.  241  ;   1918,  ii.  206. 

on  heat-treatment  of  grey  cast  iron.     1917,  ii.  130. 

on  influence  of  elements  on  steel.    1916,  ii.  114. 

on  influence  of  graphite  and  its  relation  to  fracture.     1918,  i.  211. 

on  influence  of  heat  on  cast  iron.     1919,  i.  682. 

on  influence  of  metalloids  on  cast  iron.     1913,  i.  373. 

on  iron-silicon-carbon  alloys.     1911,  i.  471. 

on  magnetic  and  mechanical  properties  of  manganese  steel.     1914,  i.  133. 

on  manufacture  of  malleable  cast  iron.     1917,  ii.  325,  327  ;    1918,  i.  502. 

on  phosphorMis  in  malleable  east  iron.     1918,  ii.  365. 

on  present-day  furnaces.     1913,  i.  205. 

on  steel  Ingot  defects.    1917,  i.  95. 

on  transverse  testing  of  east  iron.     1914,  ii.  93. 
Adamson,  Sir  H.,  on  coal  in  Burma.     1918,  i.  (139. 
Adamson,  Joseph,  obituary  notice  of.     1920,  ii.  303. 
Adiassevich,  A.,  on  petroleum  in  Russia.     1914,  i.  296. 
Adkin,  A.  D.,  on  transport  of  petroleum.     1914,  ii.  302. 
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Aelion,  Henri,  elected  member.     1921,  ii.  8. 
Aertsen,  G.,  on  tiro  mills.    1917,  i.  374. 

on  weldle8fl  steel  tires.     1917,  ii.  429. 
A  ihbw,  A.  D.  C,  on  mineral  statistics  of  Natal.     1911,  i.  698. 
Aguilar,  F.  M.  de  Souza,  on  iron  ore  in  Brazil.    1918,  i.  472  ;   1919,  i.  620. 
Aguillox,  L.,  on  coal-dust  experiments.     1911,  i.  573. 
Ahlbubg,  J.,  on  iron  ore  in  Germany.     1911,  i.  516  ;    1919,  ii.  459. 
Ahrens,  A.  S.,  on  electric  driving  of  rolling-mills.    1912,  i.  528. 
Ahrens,  W.,  on  Swiss  foundries.     1915,  i.  567. 
Arrons,  E.  L.,  on  wear  of  tires.    1916,  ii.  449. 
Aichino,  G.,  on  composition  of  high-speed  steels.     1916,  ii.  456. 

on  tungsten.    1916,  ii.  381. 
Aigeltinger,  Arthur,  elected  member.     1911,  i.  2. 
Aikens,  W.,  on  use  of  electricity  in  petroleum  fields.     1913,  i.  558. 
Ainsworth,  G.,  on  failure  in  boiler  plates.     1918,  i.  325. 

vote  of  thanks  by.     1912,  i.  29. 

obituary  notice  of.     1920,  i.  664. 
Aird,  Sir  John,  obituary  notice  of.     1911,  i.  497. 
Airedale  of  Gledhow,  Lord  (James  Kitson,  1st  Baron),  obituary  notice  of. 

1911,  i.  495. 
Airedale  of  Gledhow,  Lord  (Albert  Ernest  Kitson,  2nd  Baron),  elected 
Member  of  Council.     1912,  ii.  4. 

speech  of  welcome  at  Leeds  by.     1912,  ii.  1. 
Aerey,  Lawrence  Clark,  elected  associate.    1917,  i.  5. 
Aitchison,  Leslie — 

Paper  on  "  The  theory  of  the  corrosion  of  steel."    1916,  i.  77  ;  attention 

accorded  to  the  corrosion  of  iron,  77  ;   variation  of  corrosion  of  steel  with 

changes  of  composition,  77  ;   action  of  carbides  in  steel  in  two  directions, 

79  ;  various  compositions  of  solid  solutions  found  in  steels,  84  ;  behaviour 

of  pearlite,  89  ;    conclusions  90. — Discussion  :    Sir  R.  A.  Hadfield,  92  ; 

J.  E.  Stead,  93,  95;    W.  Rosenhain,  94;    W.  H.  Hatfield,  95;    E.  H. 

Saniter,  96  ;    C.   H.   Desch,  96.— Correspondence  :    J.   E.   Fletcher,  97  ; 

J.  E.  Stead,  99  ;    L.  Aitchison  (reply),  99. 

Paper  on  "  The  solubility  of  cementite  in  hardenite."     See  Arnold,  J.  0. 

on  alloy  steels  for  forgings.    1921,  i.  431. 

on  automobile  steels.     1921,  i.  459. 

on  case-hardening.     1921,  ii.  385. 

on  chromium  steels.     1921,  ii.  403. 

on  corrosion  of  iron  and  steel.    1915,  ii.  324  ;   1916,  i.  99,  391,  392,  394. 

on  drop  forging  practice.     1919,  ii.  506. 

on  heat  treatment  of  steel.     1921,  ii.  388. 

on  high-speed  steel.     1920,  i.  752. 

on  microscopes.    1920,  i.  757. 

on  nickel-chrome  steels.     1919,  ii.  388. 

on  stainless  steel.    1920,  i.  759. 

on  valve  steels.    1920,  i.  746. 

on  welding  up  of  blowholes  in  ingots.    1921,  i.  46. 

on  zones  of  weakness  in  ingots.     1920,  ii.  363. 

awarded  Carnegie  Research  Grant.    1921,  i.  9. 

elected  member,    1918,  ii.  1. 
Aitken,  T.  W.,  on  cupola  construction.     1915,  i.  558. 
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Aitken,  T.  W.,  on  foundry  furnaces.     1918,  i.  500. 

on  foundry  practice.     1915,  i.  558. 
Aizlevvood,  Sydney  Herbert,  elected  member.     1918,  i.  1. 
Akerman,  R.,  on  mineral  and  iron  trade  statistics  of  Sweden.     1912,  ii.  640. 
Albuetz,  M.,  on  cupola  construction.     1912,  i.  512. 
Alden,  G.  I.,  on  grinding  machinery.     1915,  i.  582  ;    1919,  i.  680. 
Alden,  J.  L.,  on  air  and  gas  washer.    1918,  ii.  463. 
Alexander,  Charles  Allison,  elected  member.    1919,  ii.  2. 
Alexander,  J.,  on  colloidal  state  in  metals.    1921,  i.  466. 

on  moulding  machines.     1911,  i.  601,  ii.  568. 
Alexander,  M.  W.,  on  safety  appliances  in  foundries.    1915,  ii.  274. 
Alexanderson,  E.  F.  W.,  on  permeability  of  iron.     1912,  i.  577. 
Alison,  J.  M.,  on  rope  driving  of  mills.     1917,  ii.  417. 
Alkins,  William  Ernest,  elected  member.    1921,  i.  1. 
Allan,  G.  E.,  on  magnetic  properties  of  ferric  oxide.     1913,  ii.  678. 

on  origin  of  iron  ore.     1912,  ii.  446. 
Allan,  J.  A.,  on  iron  ore  in  Canada.     1920,  ii.  307. 
Allan,  James  B.,  elected  member.    1917,  ii.  1. 
Allan,  James  Douglas,  elected  member.    1911,  i.  2. 
Allan,  John  B.,  elected  member.     1921,  ii.  8. 
Allard,  A.  F.,  on  shaft  sinking.     1912,  ii.  508. 
Allardice,  J.,  on  shaft  sinking.     1917,  ii.  382. 
Allcard,  Harry,  elected  member.     1911,  ii.  9. 
Allcut,  E.  A.,  on  calorimetry.     1911,  i.  536. 

on  producer-gas.     1911,  i.  561. 

on  shock  tests.     1917,  ii.  108. 
Allday,  P.  W.,  on  oil  furnaces.     1914,  ii.  352. 
Alleman,  G.,  on  occluded  gases  in  ferrous  alloys.     1918,  i.  518. 
Allen,  A.  H.,  on  estimation  of  nitrogen  in  steel.     1915,  i.  631. 

on  gas-producer  design.     1914,  ii.  304. 
Allen,  Sir  Charles,  obituary  notice  of.     1920,  i.  664. 
Allen,  C.  A.,  on  vanadium  deposits  of  New  Mexico.    1912,  i.  442. 
Allen,  Douglas  Charles,  elected  member.     1919,  i.  1. 
Allen,  D.  E.,  on  physical  characteristics  of  refractories.     1920,  ii.  317, 
Allen,  E.  T.,  on  laboratory  equipment.     1912,  i.  657. 
Allen,  H.,  on  utilisation  of  blast-furnace  gas.     1912,  i.  500. 
Allen,  H.  A.,  on  purchase  of  coal  on  heat  unit  basis.    1911,  ii.  505. 
Allen,  H.  B.,  on  heat  treatment  of  nickel  steels.     1911,  ii.  602. 
Allen,  Henry  Butler,  elected  member.    1912,  i.  2. 
Allen,  H.  C,  on  electrolytic  analysis.     1914,  ii.  393. 

on  geology  of  oil  and  gas-fields.     1917,  ii.  372. 
Allen,  H.  S.,  on  passivity  of  iron.     1913,  i.  0K(i. 

on  photo-electric  behaviour  of  iron.     1914,  i.  737. 
Allen,  I.  C,  on  composition  of  petroleum:     1912,  i.  473. 

on  conservation  of  natural  gas  by  Liquefying:     1912,  i.  478. 

on  determination  <>f  flash-point  of  petroleum.    1913,  ii.  555. 

on  economic  of  the  petroleum  industry.    1914,  ii.  3(12. 

on  estimation  <>f  sulphur  in  fuel.    1912,  ii.  6l>.x. 

on  estimation  <>f  sulphur  in   petroleum.      1913,  i.  696. 

on  petroleum  <>l  California.    1914,  ii.  2!>9. 


NAME   INDEX.  Vll 

Allkn.  I.  C.,  on  products  from  natural  gas.     1913,  i.  561. 

on  specifications  for  fuel  oil.     1912,  ii.  499  ;    1913,  ii.  555. 

on  use  of  oil  for  steam-raising.     1913,  ii.  556. 
Allen,  Myron  A.,  elected  member.     1919,  i.  1. 
Allen,  P.  R.,  on  gas-engines.     1913,  i.  567. 
Allen,  R.  C,  on  geology  of  ore  deposits.    1920,  i.  668. 

on  iron  ore  in  Michigan.     1914,  ii.  268. 
Allen,  Russell  James,  elected  member.     1921,  i.  2. 
Allen,  William  Edgar,  obituary  notice  of.     1915,  i.  456. 
Allen,  William  Henry,  elected  member.    1917,  i.  1. 
Allerton,  Lord,  speech  at  dinner  by.     1911,  i.  489. 
Alleyne,  Sir  John  G.  N.,  Bart.,  obituary  notice  of.    1912,  i.  406. 
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on  cooling  of  steel  in  ingot  and  other  forms.     1918,  ii.  278. 

on  determination  of  volatile  matter  in  coal.    1921,  ii.  349. 
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Briggs,  C.  A.,  on  elastic  indentation  of  steel  balls  under  pressure.     1918,  i.  537. 
Briggs,  H.,  on  gases  in  mines.     1912,  i.  488. 

on  mine  rescue  work.     1915,  ii.  254. 
Briggs,  J.  H.,  on  corrugation  of  rails.     1911,  ii.  610. 
Briggs,  R.  EL,  on  ironstone  mining  in  Lincolnshire.     1921,  ii.  338. 
BRIGHT,  Q-.,  on  cost  of  eleoi  ric  power  in  collieries.     1912,  ii.  B09. 
Bright,  \\\,  obituary  notice  of.    1911,  ii.  451. 
Brikbll,  •!.  A  ,  on  eleotrolytio  deposition  of  iron.     1913,  ii.  <>70. 
Brinbly,  C.  ('.,  on  coal  handling.     1915,  ii.  255. 
Bring,  <•.  <■.,  on  Ljungberg's  tests  on  drilling  steels.    1915,  i.  605. 

lilUNSMADK,   R,    l>.,  on  coal  in  the   United  States.      1911,  i.  547. 
on  explosives  and  blasting.     1911,  ii.  4Nf). 
on  methods  of  working  in  collieries.     1911.  ii.  530. 
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Brtnsmape.  R.  B.,  on  mine  drainage.     1911,  ii.  532. 

Brixton.  P.  H.  M.  P..  on  estimation  of  manganese.    1911,  i.  684,  ii.  GG2  ;   1912, 
i.  609. 

BRISCOE,  H.  A.  Y..  on  atomic  weight  of  vanadium.     1914,  i.  748. 

Bhhi.kk.  V.  J.,  on  determination  of  expansion  of  aluminium.    1912,  ii.  G07. 

Bristol.  C.  I\.  on  manufacture  of  crucibles.    1918,  ii.  444. 

Bristol,  MARQUESS  OF,  speech  at  dinner  by.     1911,  i.  487. 

Bbittain,  L wvkkm'k.  elected  member.    1920, 'i.  2. 

BROADBRTJDaE,  W.,  on  froth  flotation  for  eoal  washing.     1921,  i.  398. 

Brock,  R.  W.,  on  petroleum  in  Alberta.     1915,  i.  521. 

Broderick,  T.  M.,  on  iron  ore  in  Minnesota.    1921,  i.  374. 

on  relations  of  magnetite  and  hematite.     1920,  i.  668. 
Brodie,  H.,  on  strength  of  reinforced  concrete  beams.     1914,  i.  712. 
Brodie,  N.,  awarded  Carnegie  Research  Grant.     1913,  i.  27. 
Brodie,  W.  M.,  on  petroleum  in  Ecuador.    1919,  ii.  479. 
Brotdo,  B.  X.,  on  utilisation  of  waste  heat  of  furnaces.    1917,  ii.  415. 
Broms,  Otto  Wilhelm,  obituary  notice  of.     1915,  ii.  204. 
Brontewski,  W.,  on  appliances  for  metallography.     1912,  i.  579. 

on  critical  points  of  pure  electrolytic  iron.     1913,  i.  677. 

on  determination  of  critical  points  by  electric  means.    1913,  ii.  580. 

on  history  of  the  iron-carbon  theory.     1919,  i.  694. 

on  position  of  martensite  in  the  iron-carbon  diagram.     1917,  i.  414. 

on  relation  between  structure  and  electric  properties  of  alloys.    1912,  ii.  382. 
Bronx,  J.  I.,  on  phosphoric  pig  iron  for  deoxidising  steel.    1918,  i.  511. 
Bronson,  C.  B.,  on  heat  treatment  of  rails.    1919,  ii.  509. 
Brook,  G.  B.,  on  electrolytic  deposition  of  metals.     1911,  i.  672. 
Brooke,  F.  W.,  on  electric  furnaces  for  foundries.    1921,  ii.  370. 

on  Greaves-Etchells  furnace.     1921,  i.  426. 

on  heat-treating  furnaces.     1921,  i.  436. 

on  temperature  measurement  of  steel.    1920,  i.  719. 
Brooke,  R.  E.,  on  sintering  plant  for  flue-dust.    1916,  i.  301. 
Brooke,  W.  J.,  on  tests  of  silica  bricks.    1917,  ii.  351. 

elected  member.     1913,  ii.  4. 
Brooke,  W.  J.,  and  F.  F.  Hunting — 

Paper,   "  Note    on    the    microstructure    of    commercially    pure    iron 

between  Ar3  and  Ar2."     1917,  ii.  233  ;    properties  of  Armco  iron,  233  ; 

addendum,  239. — Discussion  :   J.  O.  Arnold,  240  ;    W.  Rosenhain,  243  ; 

( !.  H.  Desch,  244  ;  W.  H.  Hatfield,  245  ;  E.  H.  Saniter,  246  ;  J.  P.  Bedson, 

246. — Correspondence  :  H.  C.  H.  Carpenter,  247  ;   W.  J.  Brooke  and  F.  F. 

Hunting  (reply),  248. 
Brookfield,  James  C,  elected  member.     1918,  ii.  2. 
Brookfteld,  William  Bertin,  elected  member.    1911,  i.  2. 
Brooks,  A.  H.,  on  coal  in  the  United  States.    1911,  i.  546,  ii.  509  ;   1912,  ii.  485. 

on  iron  ore  in  Alaska.     1912,  i.  437. 

on  iron  ore  in  Lorraine.     1920,  i.  669. 

on  iron  industries  of  Lorraine,  Saar  District,  Luxemburg,  and  Belgium 
1921,  i.  406. 

on  petroleum  fields  of  Alaska.     1915,  i.  521. 
Brooks,  C.  A.,  on  heat  treatment.    1921,  ii.  390. 
Brooks,  C.  K.,  on  manufacture  of  cast  steel  chains.     1918,  ii.  487. 
Brooks,  J.  C,  obituary  notice  of.     1911,  ii.  452. 
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Brooks,  Maurice,  elected  member.    1919,  i.  2. 

Brooksbank,  J.,  on  X-ray  examination  of  metals.     1919,  i.  C90. 

Broome,  G.  H.,  on  machine  mining  in  Australia.    1914,  ii.  308. 

Broomhead,  Earl  Clarence,  elected  member.     1917,  i.  2. 

Brophy,  G.  R.,  on  case-hardening.     1921,  i.  435. 

Brosius,  E.  E.,  on  steelworks  equipment.     1915,  ii.  283. 

Broso,  W.,  on  uses  of  petroleum.     1911,  ii.  518. 

Brouard,  C.  E.,  on  petroleum-in  Persia.     1914,  i.  610. 

Broughall,  E.  H.,  on  use  of  permanent  moulds.     1920,  i.  712. 

Broughton,  H.  H.,  on  coal  handling.    1915,  ii.  255. 

Brown,  Andrew,  elected  member.    1913,  ii.  4. 

Brown,  A.  F.,  on  petroleum  in  Saghalien.     1911,  ii.  514. 

Brown,  Arthur  Leslie,  elected  associate.    1921,  i.  5. 

Brown,  A.  S.,  on  iron  ore  resources  of  the  world.    1911,  ii.  682. 

Brown,  C.  H.,  on  type  of  sizing  machine.     1912,  ii.  465. 

Brown,  C.  S.  V.,  on  charcoal.     1915,  ii.  235. 

Brown,  E.,  on  determination  of  dust  in  blast-furnace  gases.    1913,  ii.  580. 

on  gas-engine  manufacture  and  practice.     1913,  i.  567. 

on  utilisation  of  blast-furnace  gas.     1913,  i.  589. 
Brown,  E.  C,  on  utilisation  of  blast-furnace  slags.    1916,  ii.  421. 
Brown,  E.  0.  F.,  on  coal  production  of  Mexico:    1915,  i.  510. 

elected  member.     1918,  ii.  2. 
Brown,  Ernest  Richard,  elected  member.     1918,  ii.  2. 
Brown,  Francis  Edwin,  elected  member.    1918,  i.  2. 
Brown,  G.,  on  signalling  in  collieries.     1912,  ii.  517. 
Brown,  G.  H.,  on  heat  conductivity  of  refractory  materials.    1915,  i.  500. 

on  tests  of  firebricks.    1912,  i.  455  ;    1913,  ii.  527. 

on  time  function  in  the  vitrification  of  clays.     1914,  ii.  280. 
Brown,  G.  M.,  on  electric  driving  of  rolling-mills.    1916,  ii.  437  ;    1918, 
521. 

on  power  requirements  of  rolling-mills.    1921,  i.  433. 

elected  member.     1919,  i.  2. 
Brown,  G.  T.,  on  management  of  mining  estates.     1916,  i.  300. 
Brown,  H.  H.,  on  inflammability  of  mine  gases.     1917,  ii.  385. 
Brown,  H.  L.,  on  molybdenite  in  the  United  States.    1918,  i.  433. 
Brown,  J.,  on  magnetic  properties  of  ferric  oxide.     1913,  ii.  678. 

on  origin  of  iron  ore.     1912,  ii.  446. 

on  separation  of  zirconium  and  titanium.     1920,  i.  763. 

on  use  of  ferro -manganese  in  Bessemer  process.     1911,  ii.  586. 
Brown,  J.  A.,  on  American  progress  in  coal  carbonisation.     1920,  i.  696. 
Brown,  J.  C,  on  coal  in  India.    1913,  i.  538. 

on  iron  ore  in  Burma.     1916,  ii.  375. 

on  meteorites.     1917,  i.  288. 

on  mineral  resources  of  Yunnan.     1921,  i.  371,  383. 

on  tungsten  ore  in  Burma.     1919,  ii.  462  ;    1920,  i.  675. 
Brown,  J.  F.  K.,  on  coal  in  the  Transvaal.    1912,  i.  466. 

on  long-wall  machine  mining.     1914,  ii.  310. 

on  magnotometric  surveys.     1917,  ii.  344. 

on  methods  of  working  coal.     1912,  i.  486. 

00  oil  shale  mining.     1914,  i.  613. 
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Brown,  J.  H. — 

Paper  on  "  Action  of  aqueous  solutions  of  single  and  mixed  electrolytes 

upon  iron."    See  Friend,  J.  N. 

on  action  of  steam  on  iron.     1911,  ii.  651. 

on  corrosion  of  iron  and  steel.     1911,  ii.  650. 

elected  member.     1917,  ii.  2. 
Brown,  J.  R.,  on  rail  bonding  by  oxy-acetylene  welding.    1916,  i.  367. 
Brown,  John  Wesley,  elected  member.    1918,  i.  2. 
Brown,  M.,  on  calorimetry.    1912,  i.  458. 
Brown,  Matthew,  elected  member.    1917,  ii.  2. 
Brown,  Percy,  elected  member.     1918,  i.  2. 
Brown,  P.  S.,  on  estimation  of  nickel  in  iron.     1913,  ii.  702. 

on  preservation  of  iron  and  steel.    1912,  i.  600. 
Brown,  Ronald  Bower,  elected  member.    1917,  i.  5. 
Brown,  R.  P.,  on  pyrometry.    1917,  ii.  360  ;   1918,  i.  481,  482  ;   1920,  i.  688. 
Brown,  S.  L.,  on  pyrometry.    1915,  ii.  230. 
Brown,  T.,  on  deformation  of  steel  castings.    1918,  ii.  468. 
Brown,  W.,  on  laminated  magnets.     1916,  ii.  459. 

on  magnetic  properties  of  nickel  wire.     1916,  ii.  458. 

on  magnetisation  of  metals.     1911,  i.  659,  660. 
Brown,  W.  A.,  on  use  of  limestone.    1919,  ii.  489. 
Brown,  W.  D.,  on  analysis  of  natural  gas.    1914,  i.  748. 

on  blast-furnace  operations.     1911,  i.  580. 

on  estimation  of  carbon  in  iron  and  steel.     1915,  i.  631. 

on  estimation  of  copper  in  steel.    1915,  i.  632. 

on  estimation  of  titanium.    1911,  i.  687. 

on  hydrogen  in  blast-furnace  gas.     1911,  ii.  544. 
Browne,  C.  B.,  on  properties  of  cobalt  alloys.    1916,  ii.  455. 
Browne,  D.  H.,  on  history  of  nickel.    1911,  i.  695. 
Browne,  Salwey,  elected  member.    1918,  i.  2. 

BrCckner,  C,  on  casting  of  cylinders  for  hydraulic  presses.     1913,  ii.  604. 
Bruhl,  E.,  on  new  method  of  making  converter  bottoms.     1915,  ii.  277. 
Bruin,  G.  de,  on  metastability  of  metals.    1915,  ii.  320. 
Brull,  S.,  on  methods  of  mining  iron  ore.    1911,  i.  527. 
Brumbaugh,  I.  V.,  on  influence  of  coking  temperature  on  quality.    1920,  i.  694. 
Brumder,  E.,  on  iron  ore  in  Morocco.    1915,  i.  483. 
Brumell,  H.  P.  H.,  on  graphite  industry  of  Alabama.     1919,  ii.  465. 

on  graphite  industry  of  Quebec.    1912,  ii.  468  ;    1920,  i.  677. 

on  world's  production  of  graphite.    1912,  ii.  645. 
Brun,  on  iron  ore  in  Morocco.    1915,  i.  482. 
Brunck,  O.,  on  estimation  of  carbon  monoxide.     1913,  i.  696. 

on  estimation  of  nickel.     1914,  ii.  392. 
Bbuni,  G.,  on  formation  of  alloys  by  electrolysis.     1915,  i.  623. 
Bruninghaus,  A.,  on  piping  in  ingots.     1921,  ii.  379. 
Brunton,  D.  W.,  on  prevention  of  accidents  in  collieries.     1914,  i.  632. 

on  safety  in  mine  tunnelling.  1914,  ii.  313. 
Brunton,  J.  D.,  on  wire  drawing.  1912,  ii.  206. 
Brush,  C.  F.,  on  heat  treatment  of  steel.    1920,  i.  733.   . 

on  spontaneous  generation  of  heat  in  hardened  steel.    1917,  i.  411  j    1918, 
ii.  498. 
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Bruylants,  P.,  on  separation  of  nickel  and  cobalt.    1911,  i.  087. 
Bryant,  G.  F.,  on  manufacture  of  shells.     1916,  ii.  445. 
Bryson,  T.,  on  gas  estimation  in  mines.     1914,  i.  031. 

on  testing  of  fans  in  collieries.     1914,  ii.  312. 
Bubnoff,  S.  yox,  on  coal  resources  of  Russia.     1921,  ii.  348. 
BUCHANAN,  R.,  on  carbon  control  in  cast  iron.     1911,  ii.  558. 

on  cupola  practice.     1913,  ii.  595  ;    1914,  i.  009. 

on  origin  and  development  of  the  foundry  cupola.     1915,  i.  558. 

on  use  of  cast  iron  in  spindle-making.     1914,  i.  059. 
Buchanan,  W.,  on  electric  steel  foundry  in  S.  Africa.     1918,  i.  500. 

on  Scottish  pig  iron  industry.     1914,  i.  752. 
Bucher,  P.,  on  electric  welding.     1913,  i.  051. 
Bucherer,  L.,  on  methods  of  working  coal.     1912,  ii.  511. 
Btchert,  C,  on  galvanising  pipe?.     1913,  i.  054. 
Buchwald,  on  foundry  equipment.     1911,  i.  598. 
Buck,  C.  A.,  on  electric  steel  practice.     1917,  ii.  407,  409. 

on  iron  ore  in  Chili.     191 4,  ii.  270  ;    1915,  i.  487. 
Buck,  Clarence  C,  elected  member.     1919,  ii.  2. 
Buck,  D.  M.,  on  coating  iron  and  steel  roofing-plates.     1912,  ii.  580. 

on  corrosion  of  iron  and  steel.     1915,  i    025. 

on  influence  of  copper  for  retarding  corrosion.    1913,  ii.  088  ;   1915.  ii.  325  ; 
1916,  i.  394  ;    1920,  i.  700  :    1921,  i.  409. 

on  copper  steel.     1921,  i.  408. 

on  value  of  thick  and  thin  coatings  on  tinplates.     1919,  i.  081. 
Buck,  R.,  on  utilisation  of  blast-furnace  gases.    1911,  ii.  544  ;   1912,  i.  500. 
Buckley,  James  Henry,  elected  member.    1921,  i.  2. 
Buckley,  J.  P.,  on  calorimetry.     1920,  i.  085. 
Buckley,  W.  H.,  on  blast-furnace  construction.     1920,  i.  704. 
Buderus,  C,  on  methods  of  testing  moulding  sand.     1913,  i.  013. 
Budge,  6.  J>.,  on  machine-mining  practice  in  South  Wales.     1914,  i.  024. 

on  stone-dusting  in  collieries.     1916,  ii.  413  ;    1917,  i.  334. 
BUBLE,  M.,  on  coal-handling.     1911,  ii.  538. 
BUKEB,  H.  W.,  on  methods  of  mining  iron  ore.     1911,  ii.  485. 
Buley,  John,  elected  member.     1913,  ii.  4. 
Bull,  II  \rkv,  elected  associate.     1917,  i.  5. 
BULL,  It.  A.,  on  foundry  cores.     1915,  ii.  271. 

on  foundry  practice.     1915,  i.  558. 

on  oil-firing  of  open-hearth  furnaces.     1915,  ii.  278;    1916,  i.  345. 

on  open-hearth  steel  foundry  practice.     1911,  ii.  563. 

on  pouring  steel  castings.     1913,  ii.  001. 

elected  member.    1911,  ii.  9. 
Bulle,  (l.,  on  coal-dusl  firing  in  ironworks.     1921,  ii.  346. 

..n  li..t  blast  Btoves.    1912,  i.  197. 
Bullens,  I).  K.,  <>n  armoui  plate  manufacture     1914,  i.  <»!»!>. 

on  the  Brinell  hardness  test.     1912,  ii.  591. 

on  formation  of  1  roost  if  e.     1912.  i.  .r)Si>. 

on  heal  treatment  of  steel.     1913,  ii.  640. 

Bullet,  Charles  Reginald,  on  standard  magnifications  for  micrographs. 
1912,  ii.  882. 

elected  member.     1912,  ii.  5. 
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Bullock,  Frank  Harrison,  elected  member.    1913,  i.  2. 

mby.  H..  briquetting  iron  ores.     1917,  ii.  55. 
pfcuNTB,  H.,  on  producer-gas.    1911,  i.  561. 
Bunte,  K..  on  gas-producers,     1921,  i.  395. 
Bunting,  D.,  on  methods  of  working  in  oollieries.    1911,  ii.  528. 
Bubohabd,  E.  F.,  on  chrome  ore  deposits  in  Cuba.     1920,  i.  674. 

on  electric  smelting  of  iron  ore.     1913,  ii.  588. 

on  manganese  ore  in  Cuba.     1919,  ii.  402. 

on  iron  ores  of  Tennessee.     1914,  i.  574. 

on  iron  ore  in  the  United  States      1913,  ii.  506 ;   1916,  i.  293. 

on  mineral  statistics  of  United  States.     1915,  ii.  722. 

on  production  of  iron  and  steel  in  United  States.    1913,  ii.  725. 

on  production  and  consumption  of  fluorspar.     1917,  i.  303. 

on  production  of  manganese  in  United  States.     1912,  ii.  041. 

on  search  for  iron  ore.     1913,  ii.  513. 

on  sources  of  manganese  ore.    1913,  ii.  509. 
BmeHARTZ,  H.,  on  tests  of  blast-furnace  slags.    1918,  i.  497  ;    1921,  i.  408,  ii. 
300. 

on  tests  of  Portland  and  slag  cement  bricks.     1916,  ii.  207. 
BrROERS,  Franz,  elected  member.     1913,  i.  2. 
Buroess,  C.  F.,  on  electroloytic  corrosion  of  iron  and  steel.    1913,  ii.  091. 

on  electrolytic  deposition  of  metals.     1911,  i.  072. 

on  influence  of  elements  on  corrodibility  of  iron.     1912,  ii.  009. 

on  magnetic  properties  of  special  steels.     1912,  i.  570. 

on  rates  of  rusting  of  iron  and  steel.     1912,  ii.  009. 

on  steel  for  permanent  magnets.     1911,  i.  059. 
BrRGESS,  E  F.,  on  iron  ore  in  United  States.     1914,  ii.  208. 
Buroess,  G.  K.,  on  A2  transformation  of  iron.     1915,  i.  240. 

on  allotropy  of  iron.     1914,  i.  444  ;    1916,  i.  221. 

on  Bureau  of  Standards,  Washington.     1919,  i.  099. 

on  critical  ranges  of  pure  iron.     1913,  i.  335  ;    1914,  i.  719. 

on  electric  resistance  of  iron  at  varying  temperatures.    1915,  i.  001. 

on  ecpiilibrium  temperature  in  carbon  steels.     1913,  ii.  081. 

on  expressing  temperatures  on  the  thermodynamic  scale.     1913,  ii.  533. 

on  finishing  temperatures  of  steel  rails.     1914,  ii.  347. 

on  melting  points  of  metals.     1912,  i.  591  ;    1913,  ii.  095. 

on  metallography.     1912,  ii.  015. 

on  problems  in  physical  metallurgy.    1917,  i.  392. 

on  properties  of  ingots.     1915,  i.  570  ;    1916,  ii.  180. 

on  pvrometrv.     1913,  i.  532  ;    1915,  i.  504  ;    1916,  i.  300  ;    1917,  ii.  359  5 
1919,  ii.  408  ;    1920,  i.  088. 

on  sound  steel  ingots  and  rails.    1915,  ii.  199. 

on  specifications  for  railway  material.    1915,  ii.  312  ;    1916,  ii.  451. 

on  steel  rails  from  sink-head  ingots.     1921,  i.  428. 

on  temperature  measurements  in   Bessemer  and  open-hearth  practice. 
1917,  i.  304,  ii.  400. 

on  tests  of  centrifugally  cast  steel.     1921,  i.  414. 

on  transformation  points  of  pure  iron.     1913,  ii.  G$2. 

elected  member.     1917,  ii.  2. 

Paper  on  "  Sound  steel  ingots  and  rails."    See  Hadfield,  Sir  R.  A. 
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Burgess,  G.  K.,  and  H.  Scott — 

Paper  on  "  Thermo-electrical  measurement  of  the  critical  ranges  of  pure 

iron."    1916,  ii.  258  ;  introduction,  258  ;  the  method,  258  ;  the  materials, 

259;    the  apparatus,  259;    observational  method,  260;    experimental, 

results,  262  ;    summary  and  conclusions,  266  ;   references,  267. 
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Corlett,  G.  S.,  on  electrical  equipment  of  collieries.     1917,  ii.  383. 
Cormack,  J.  D.,  on  combustion  chart  for  checking  analyses  of  gas.     1914,  i.  749. 
Cornelius,  W.,  on  separation  of  chromium  and  manganese.     1913,  ii.  701. 
Cornell,  S.,  on  blast-furnace  calculations.     1915,  i.  545. 
on  coating  of  metals.     1921,  i.  449. 
on  elastic  development  of  steel.     1920,  ii.  375. 
on  electric  and  open-hearth  furnace  methods.     1915,  ii.  280. 
on  heat  balance  of  the  open-hearth  furnace.     1913,  ii.  015. 
on  working  efficiency  in  steel  manufacture.     1916,  ii.  439. 
Corneloup-Korganiantz,  T.,  on  Caucasian  oil  industry.     1913,  i.  552. 
Corning,  Christopher,  elected  member.     1913,  i.  2. 
Cornthwaite,  Haydn,  elected  member.     1917,  ii.  2. 

Cornu-Thenard,  A.,  on  development  of  critical  points  of  iron  by  addition  of 
silicon.     1913,  ii.  083. 
on  impact  testing  machines.     1914,  i.  707. 
on  impact  tests.     1917,  ii.  437  ;  1920,  i.  742;   1921,  i.  450. 
on  influence  of  silicon  on  expansion  and  transformation  of  low- carbon 

steel.     1913,  ii.  082. 
on  influence  of  silicon  on  solubility  of  carbon  in  iron.     1914,  i.  725. 
on  separation  of  carbon  as  graphite  in  silicon  steels.     1913,  ii.  083. 
elected  member.     1921.  ii.  9. 

Paper  on  "  Researches  on  the  iron,  silicon,  and  carbon  alloys."    See 
G.  Charpy. 

Paper  on  "  New  experiments  on  shock  tests  and  on  the  determination 
of  resilience."    See  Charpy,  G. 
Corral,  J.  I.  del,  on  iron  ore  in  Cuba.     1912,  i.  440. 
Corse,  W.  M.,  on  foundry  costs.     1913,  ii.  010. 
Cortese,  E.,  on  coal  deposits  of  Ogliastra.    1911,  ii.  507. 

on  iron  ore  in  Italy.     1911,  ii.  472. 
Corvisier,  E.,  on  haulage  in  collieries.     1913,  i.  574. 
Coste,  E.,  on  origin  of  petroleum.     1912,  i.  472  ;    1915,  i.  519. 
ste,  J.  H.,  on  thermometry.     1913,  i.  533. 

-ter,  A.  V.,  on  Crossley's  open-hearth  suction-gas  plant.    1914,  i.  017. 
on  gas-engines.     1913,  i.  507  ;   1914,  i.  020. 
Cottam,  Harry  Durham,  elected  member.     1913,  i.  2. 
Cotte,  on  explosions  in  collieries.     1911,  i.  574. 
Cotter,  G.  de  P.,  on  coal  in  Upper  Burma.     1915,  i.  508. 
on  meteorites.     1913,  i.  518. 
ttrell,  F.  G.,  on  helium  from  natural  gas.     1919,  ii.  479. 
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on  work  of  U.S.  National  Research  Council.     1919,  i.  139. 
Coulby,  H.,  on  transportation  of  iron  ore.     1914,  i.  582. 
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Coulson,  J.,  on  electrolytic  pickling  and  its  effects  on  physical  properties  of 

steel.     1919,  i.  680. 
Coulson,  R.  H.  A.,  on  handling  material  in  ironworks.     1916,  i.  333. 
Cound,  S.  R.,  on  tinplate  rolling-mill  practice.     1915,  i.  592. 
Courlot,  H.,  on  explosions  in  collieries.     1911,  i.  574. 
( JOUBNOT,  J.,  on  annealing  of  electrolytic  iron.     1921,  i.  442. 
Court,  J.,  on  miners'  nystagmus.     1913,  ii.  573. 
(    .urthope,  T.  F.,  on  electric  equipment  of  collieries.     1912,  ii.  509. 
Cousin,  P.  A.  J.,  on  grate  for  gas-producers.     1917,  i.  329. 
I  loUTAGNB,  A.,  on  manufacture  of  ferro-alloys.     1920,  ii.  359. 
Couyat,  J.,  on  meteorites.     1913,  i.  518. 
Coventry,  T.,  on  geology  of  coal.     1912,  i.  462. 
Covitz,  P.,  on  determination  of  nickel.     1917,  i.  243. 
Cowan,  Andrew  Wallace,  elected  member.     1913,  i.  2. 

Cowell,  J.  R.,  on  gas-producer  plant  at  Groenfontein  tin  mines.    1913,  i.  563. 
Cowles,  A.  H.,  on  production  of  alumina.     1913,  ii.  528. 

Cowley,  R.  C,  on  separation  of  chromium,  iron  and  aluminium.    1911,  ii.  662. 
Cowper-Coles,  S.  0.,  on  electrolytic  iron.     1914,  ii.  81. 

on  protective  metallic  coatings.    1912,  ii.  579  ;    1914,  i.  700  ;    1921,  ii.  416. 
Cox,  A.  J.,  on  oxidation  of  coal.     1912,  ii.  479  ;    1915,  ii.  232. 
Cox,  H.  Jasper,  on  manufacture  of  cast-steel  chains.     1918,  ii.  488. 
Cox,  J.  L.,  on  forging  and  rolling  steel.     1917,  ii.  415. 

on  stainless  steel.     1921,  ii.  403. 
Cox,  J.  S.,  on  ore  handling.     1912,  i.  445. 

on  iron  ore  in  Cuba.     1911,  ii.  478. 
Coyle,  John  A.,  on  alloy  steel  for  helmets.     1919,  ii.  524. 

elected  member.     1919,  ii.  2. 
Crabtree,  F.,  on  sulphur  in  coal.     1920,  i.  691. 

on  use  of  gaseous  fuel  in  furnaces.     1919,  ii.  471. 
elected  member.     1913,  i.  2. 
Crafts,  W.  N.,  on  manufacture  of  electric  steel.     1914,  ii.  341. 
Cbaggs,  J.  W.,  on  hardness  tests.     1918,  i.  537. 
Craig,  E.  H.,  on  origin  of  oil  shales.     1916,  i.  316. 

on  petroleum  in  Canada.     1914,  i.  610  ;    1915,  i.  521. 
on  petroleum  in  Great  Britain.     1918,  ii.  455. 
on  petroleum  in  South  Africa.     1914,  ii.  298. 
on  petroleum  in  Trinidad.     1911,  ii.  516. 
Craig,  John,  elected  member.     1917,  ii.  2. 

(  'kaigie,  W.  A.,  on  use  of  meteoric  iron  by  primitive  man.     1916,  ii.  350. 
Cramkr,  0.,  on  oxy-acetylene  welding.     1913,  ii.  644. 
Cramp,  G.  B.,  on  coke-oven  gas  reheater.     1920,  i.  (196. 
on  direct  recovery  of  flue-duet.     1921,  i.  404. 
on  wet  cleaning  of  biasl  -furnace  gas.     1919,  ii.  485  ;    1920,  i.  70.7. 
Crane,  W.  R.,  on  coal  in  Alaska.     1915,  i.  510. 

on  roH<  drills.     1916,  ii.  383. 
(.'uanj'iku),  W.,  on  thermal  efficiency  of  gaseous  fuel.     1913,  ii.  534. 
Tkanksiiaw,  II.  .M.,  on  methods  of  mining  coal.     1916,  ii.  411;  1917,  ii.  384. 
Cbapo,  G.  B.,  on  storage  of  coal.     1915,  ii.  254. 
Craven,  J.  E.  H.,  on  moulding  machines.     1915,  ii.  271. 
Ceavbn,  John  William, elected  member.     1914,  i.  2. 
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Craykn.  M.  B.,  on  calorific  value  of  coal.     1921,  ii.  345. 
Graven,  Robert  Henkv,  elected  member.     1911,  i.  ~. 

Cravens.  G.  W.,  on  electric  welding.     1914,  i.  097. 

Crawford,  C.  \W.  on  sulphur  in  petroleum  oils.     1917,  ii.  375. 

Crawford.  H.  M.,  on  case-hardening.      1921,  i.  435. 

Crawford,  J.,  on  electric  smelting  practice  at  California.     1913,  ii.  587. 

Crawford,  L.,  on  coal  washing.      1919,  ii.  482. 

Crawford,  R.,  on  rescue  appliances.     1912,  i.  490. 

Crawford,  W.  C,  on  estimation  of  ■titanium.     1912,  ii.  025. 

Credner,  F.,  on  magnetic  properties  of  iron  and  steel.     1913,  i.  009. 

Creighton,  H.  J.  M.,  on  corrosion  of  concrete  reinforcements.     1919,  i.  099. 

Crema,  C,  on  bauxite  in  Italy.     1921,  i.  372. 

Cremer,  Joseph,  elected  member.     1913,  i.  2. 

Cbemer,  R.,  on  coal-dust  experiments.     1914,  i.  030  ;    1915,  i.  538. 

Creplet,  L.,  on  storage  of  energy  for  rolling-mills.     1913,  i.  038. 

Cresap,  L.,  on  artillery  construction.     1916,  ii.  440. 

Cretin.  \\\.  on  estimation  of  silicon  and  manganese.     1914,  i.  743. 

on  technology  of  moulding.     1915,  ii.  271. 
Crida,  A.,  on  iron  ore  deposits  of  Traversella.     1911,  ii.  472. 
Crisfield,  J.  A.  P.,  on  composition  of  coal.     1912,  i.  402. 
Critchley,  J.  S.,  on  world's  production  of  petroleum.     1914,  i.  772. 
Crites,  B.  O.,  on  estimation  of  vanadium.     1911,  ii.  059. 
Crocker,  R.  W.,  on  electric  switches  for  gaseous  mines.     1914,  i.  024. 
Crocker,  W.  J.,  on  estimation  of  iron  and  phosphorus  in  ores.     1913,  i.  092. 
Crockett,  A.  E.,  on  manufacture  of  cast-steel  chain.     1919,  i.  059. 
Croft,  H.  W.,  on  use  of  refractories  in  iron  and  steel  industry.    1914,  i.  588. 
Crolius,  F.  J.,  on  pulverised  coal.     1921,  ii.  340. 

Crome,  L.  C,  on  estimation  of  sulphur  in  malleable  cast  iron.     1921,  ii.  420. 
Cromlish,  A.  L.,  on  smelting  spiegeleisen  from  slags.     1918,  ii.  405. 
Crompton,  R.  E.,  on  cutting  tests  of  steel.     1920,  ii*  384. 
Cromwell,  John  C,  elected  member.     1914,  ii.  xix. 
Cronk,  H.  C,  on  power  requirements  of  rolling-mills.     1918,  ii.  480. 
Cronshaw,  H.  B. — 

Paper  on  "  Deterioration  of  refractory  materials,  with  special  reference 

to  open-hearth  practice."     Part  I,  C.S.M.,  1916,  vii.  18  ;  introduction, 

18  ;  questions  for  investigation,  22  ;    open-hearth  furnaces,  22  ;   body  of 

furnace,  27  ;  port-blocks,  33  ;  regenerators,  34  ;  conclusions,  38.     Part  II, 

172. 

on  curious  mineral  occurring  in  a  magnesia  brick.    1917,  i.  297. 

on  deterioration  of  firebricks.     1916,  ii.  391  ;    1917,  i.  292. 

on  standardisation  of  refractory  materials.     1917,  i.  292. 

awarded  Carnegie  Research  Grant.     1914,  i.  24  ;    1915,  i.  32. 
Crook,  S.,  on  estimation  of  manganese.     1913,  i.  093. 
Crook,  Sydney,  elected  member.     1918,  i.  2. 
Crook,  T.,  on  properties  and  composition  of  magnesite.     1919,  i.  027. 

on  refractory  materials.     1917,  i.  292. 
Crooke,  W.,  on  gas-engines.     1920,  i.  703  ;    1921,  i.  397. 

obituary  notice  of.     1921,  ii.  328. 
Crooks,  H.  F.,  on  coal  industry  of  Belgium,  France,  and  Germany.      1921,  i. 
383. 
isby,  F.  B.,  on  electric  driving  of  rolling-mills.     1916,  ii.  437. 
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Crosby-Jones,  F.,  on  preservation  of  iron  and  steel.     1914,  i.  739. 
Crosland,  J.  F.  L.,  on  failure  of  a  crank-shaft.     1912,  i.  564. 
Cross,  B.  J.,  on  pulverised  coal.     1920.  ii.  322. 
Cross,  R.,  on  cracking  of  petroleum  in  the  liquid  state.    1917,  ii.  372. 

on  petroleum  by-products.     1917,  ii.  376. 
Crossfield,  A.  S.,  on  determination  of  flash-point  of  petroleum.    1913,  ii.  655. 

on  petroleum  in  California.     1914,  ii.  299. 
Crossley,  Allen  Ewart.  elected  associate.     1921.  i.  5. 
Crossley,  Sir  W.  J.   obituary  notice  of.     1911,  ii.  452. 
Crouch,  C.  H.,  on  lignite  as  fuel  in  gas-producers.     1913,  i.  564. 
Crottse,  C.  S.,  on  heat  treatment  of  steel.     1920.  ii.  372. 

on  oil  shale  in  Kentucky.     1920,  ii.  335. 
Crowdy,  Thomas,  elected  member.     1919,  i.  2. 
Crowe,  E.,  on  cost-keeping  in  steelworks.     1914,  i.  677. 

on  direct  current  compared  with  three-phase  current  for  driving  steelworks 
plant.     1920,  i.  258. 

on  honeycombing  in  steel.     1915,  i.  576. 
Crowe,  E.  F.,  on  mineral  statistics  of  Japan.    1913,  ii.  718,  719  ;   1914,  ii.  402. 
Crowe,  H.,  on  cleaning  of  blast-furnace  gas.     1913,  i.  587. 

on  direct  current  compared  with  three-phase  current  for  driving  steelworks 
plant.     1920,  i.  255. 

on  electric  driving  of  rolling-mills.     1913,  i.  86,  639. 

on  fuel  economy.     1919,  ii.  123. 

on  open-hearth  practice.     1917,  ii.  282. 

on  rolling-mill  practice.     1917,  ii.  301,  304. 
Crowe,  J.  J.,  on  critical  ranges  of  pure  iron.     1914,  i.  719. 

on  equilibrium  temperature  in  carbon  steel.     1913,  ii.  681. 

on  finishing  temperatures  of  steel  rails.     1914,  ii.  347. 

on  transformation  points  of  pure  iron.    1913,  ii.  682. 
Crowell,  B.,  on  concentration  of  iron  ore.     1913,  ii.  519. 

on  sampling  iron  ores.     1913,  i.  692. 
Crowell,  W.  R.,  on  coke  by-products.     1917,  ii.  370. 
Crowley,  J.  A.,  on  electric  furnaces  for  steel  foundries.     1917,  i.  358  ;    1918, 

i.  505. 
Crowther,  J.  A.,  oil  coke  as  boiler  fuel.     1917,  ii.  371. 
Croze,  W.  W.  J.,  on  iron  ore  in  the  United  States.     1911,  i.  520. 

on  methods  of  mining  iron  ore.     1911,  i.  527. 
Cruin,  J.  R.,  on  apparatus  for  estimation  of  fire-damp.     1914,  i.  631. 
Crussard,  L.,  on  colliery  explosions.     1913,  ii.  570. 

on  methods  of  working  in  collieries.     1911,  ii.  530. 

on  ventilation  of  collieries.     1913,  ii.  .r)<'tS. 

on  water-flush  packing.     1911,  i.  567. 

Cubillo,  L. 

Paper  on  "  Manufacture  and  treat  incut,  of  steel  for  ,141111s. "     1912,  i.  297  ; 

oondlf  oris  of  the  steel  required  for  gun  construction,  298  ;    melting  of  the 

steel,  301  ;   heat  treatment,  312  ;    hardening  and  tempering,  320  ;   cooling 

curves  and   miorostructures,  328.—  Discussion .:    A.  Ureiner,  330;    J.  M. 

Gledhill,  331  ;  Sir  W.  II.  Ellis,  331  ;  A.  J.  Capron,  333. 

Paper  on  "The  manufacture  of  armour-piercing  projectiles."     1913,  ii. 

248;     composition    of    I'alliser   projectiles,   248;     llolt/.er   projectile,   250  ; 
composition    and    physical     properties    of     projectile     materials,    251  j 
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Cubillo,  L.  (continued) — 

process  of  manufacture,  254  ;   hardening  and  tempering,  260  ;  breakages, 

iMl  :   manufacture  of  the  rap.  262  :    firing  tests,  262. — Discussion  :  N.  T. 

Belaiew,  266  :   A.  Greiner,  266  ;    P.  Girod,  266  ;  Sir  Robert  Hadfield,  268. 

— GorreapondeiM      L.  Cubillo  (reply),  271. 

on  production  of  sound  ingots.     1912,  ii.  63. 
CuLLEN,  J.  E.,  on  electric  furnaces.      1915,  i.  574. 

CUIUS,  C.  J.,  on  mineral  resources  of  the  British  Empire.     1917,  i.  425. 
Cumberland,  E.,  on  corrosion  of  iron  and  alloys.     1916,  i.  391. 

on  prevention  of  corrosion.     1916,  i.  397. 
Cumtngs,  W.  L.,  on  iron  ore  in  Cuba.     1911,  ii.  481. 

on  mine  surveying.     1914,  ii.  275. 
Cummixgs,  A.  C,  on  rupture  of  cast  iron  in  contact  with  acid.     1919,  ii.  517. 
Cimmixos,  Lloyd  Anderson,  elected  member.     1916,  ii.  1. 
Cinliffe,  J.,  on  use  of  pulverised  fuel.     1918,  ii.  448. 
OrxLiFFE,  R.  C,  on  rail  corrugation.     1913,  ii.  672. 
Cunningham,  E.  A.,  on  determination  of  sulphur  in  coal.     1911,  ii.  668. 
Cixxingham,  F.  L.,  on  stresses  in  steel.     1911,  ii.  612. 
Cunningham,  P.  W.,  on  methods  of  working  in  collieries.     1911,  ii.  530. 
Cunningham,  Peter  N.,  obituary  notice  of.     1920,  ii.  303. 

congham,  William,  elected  member.     1917,  ii.  2. 
Cunningham,  W.  H.,  on  gases  in  mines.     1912,  i.  488. 
Cuntnghamb,  Sir  H.  H.,  on  gases  in  collieries.     1911,  i.  571. 
Curran,  F.  V.,  on  carnotite  deposits  of  Colorado.     1912,  i.  442. 

on  occurrence  and  applications  of  vanadium.     1912,  ii.  457. 
Currax,  James  Joseph,  elected  member.     1920,  ii.  3. 
Curry,  Nicholas,  elected  member.     1920,  i.  2. 
Curtis,  A.  H.,  on  manganese  ores.     1920;  i.  672. 

Curtis,  A.  L.,  on  foundry  sands  and  their  treatment.     1913,  i.  613  ;   ii.  607  ; 
1914,  i.  662  ;  ii.  331. 

elected  member.     1919,  i.  2. 
Curtis,  H.  A.,  on  low  temperature  carbonisation.     1921,  i.  390. 
Curtman,  L.  J.,  on  estimation  of  iron  and  manganese.     1921,  ii.  421. 
Cushing,  W.  C,  on  failure  of  steel  rails.     1916,  i.  380  ;  ii.  449. 

on  old  rails.     1920,  i.  746. 

on  production  of  sound  ingots.     1912,  ii.  64  ;    1915,  i.  84. 

on  tests  for  steel  rails.     1912,  ii.  593. 
Cushman,  A.  S.,  on  action   of  aqueous  solutions   of  electrolytes  upon  iron. 
1911,  i.  145. 

on  corrosion  of  iron.    1911,  i.  156,  191  ;  ii.  166  ;   1912,  ii.  609  ;   1921,  i.  470. 

on  estimation  of  oxygen.    1911,  ii.  660  ;    1912,  i.  601  ;   1913,  ii.  699. 

on  galvanised  coatings.     1920,  ii.  395. 

on  influence  of  copper  on  corrosion  of  steel.     1914,  i.  729,  735. 

on  iron  and  steel  of  ancient  origin.     1912,  i.  177. 

on  metallurgy  of  iron.     1914,  ii.  386. 

on  paints  for  metallic  structures.     1912,  ii.  385. 

on  preservation  of  iron.     1911,  i.  677. 

on  production  of  sound  ingots.     1912,  ii.  66. 

on  pure  open-hearth  iron.     1911,  ii.  607. 
Custer,  E.  A.,  on  casting  in  permanent  moulds.     1911,  i.  603  ;  ii.  568  ;    1918, 
i.  501. 
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Custer,  E.  A.,  on  cupola  practice.     1911,  i.  591. 

on  segregation  in  cast  iron.     1917,  i.  435. 
€uthill,  James,  elected  member.     1918,  i.  2. 

Cutler,  F.  G.,  on  use  of  turbines  in  iron  and  steel  industry.    1914,  ii.  322,  339. 
Cutler,  H.  L.,  on  effect  of  temperature  on  carbon  steel.     1919,  ii.  520. 
Cutter,  L.  E.,  on  strength  of  gear  teeth.     1916,  i.  384. 
Cutts,  Verdon  Oswald,  on  duplex  electric  process.     1911,  i.  626. 

elected  member.     1911,  i.  2. 
Cuvelette,  E.,  on  shaft-sinking.     1911,  i.  564. 
Czako,  E.,  on  natural  gas  in  Hungary.     1913,  ii.  557. 
Czako,  N.,  on  alloys  of  aluminium  and  vanadium.     1913,  i.  673. 

on  welding  alloy  steels.     1919,  ii.  514. 
Czaplinski,  on  coal-dust  experiments.     1912,  ii.  515  ;   1914,  i.  630  ;   1915,  ii. 

254. 
Czochralski,  J.,  on  crystallography.     1913,  ii.  674  ;    1916,  i.  387. 
Czirn-Terpitz,  H.,  on  Maerz  furnace.     1921,  i.  42. 

D 

Dach,  T.,  on  Fohr-Kleinschmidt  process  for  briquetting  coal.     1915,  i.  541. 
Daelen,  W.,  on  effect  of  war  on  British  and  French  iron  industries.    1916,  ii. 
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Dozy,  C.  M.,  on  formation  of  coal.     1911,  ii.  500. 
Drakeley,  T.  J.,  on  coal  washing.     1918,  i.  487. 

on  the  oxidation  of  coal.     1917,  i.  309. 
Draper,  J.  M.,  on  coal  washing.     1919,  ii.  482. 
Dresler,  H.,  on  manufacture  of  slag  bricks.     1914,  i.  052. 
Dress,  G.  W.,  on  defects  in  finished  rolled  steel.     1917,  ii.  439  ;   1918,  i.  520. 

on  transverse  tests  and  influence  of  structure.     1917,  ii.  437. 
Dresser,  J.  A.,  on  asbestos  resources  of  Quebec.     1915,  i.  502. 

on  chrome  iron  ores  of  Quebec.     1914,  ii.  208. 

on  molybdenum  ores  in  Canada.     1917,  ii.  343. 
Dressler,  C,  on  fuel  saving  in  Dressier  kiln.     1921,  i.  381. 

on  Dressier  oven  for  heat  treatment.     1917,  ii.  421. 
Dreux,  A.,  on  iron  ore  in  France.     1915,  i.  480. 
Dreves,  E.,  on  Grondal  briquetting  process.     1914,  i.  585. 
Drew,  W.  N.,  on  the  rectification  of  benzol.     1917,  i.  318. 
Drews,  K.,  on  winding-engines.     1911,  i.  509. 

Driesen,  J.,  on  determination  of  the  critical  points  in  steel  by  observation  of 
the  expansion.    1916,  ii.  401. 

on  dilatation  of  steel.     1918,  i.  538. 

on  rates  of  expansion  of  steels  containing  varying  percentages  of  carbon. 
1914,  i.  714. 
Drlscoll,  Laurence,  elected  member.     1920,  i.  3. 
Dron,  Pv.  W.,  on  coking  coal  in  Scotland.     1918,  ii.  452. 
Drouginixe,  G.,  on  atomic  weight  of  nitrogen.     1911,  i.  090. 
Drouot,  H.,  on  use  of  pulverised  fuel.     1921,  i.  381. 
Drosne,  P.,  on  elasticity  and  tenacity.     1921,  ii.  402. 
Drummond,  Thomas  J.,  elected  member.     1912,  i.  2. 

obituary  notice  of.     1916,  ii.  302. 
Drushel,  W.  A.,  on  estimation  of  sulphur  in  gas.     1916,  ii.  409. 
Dryburgh,  Alexander  Peter,  elected  member.     1919,  i.  3. 
Drysdale,  C.  W.,  on  origin  of  iron  ore.     1916,  ii.  374. 

Dub,  G.  D.,  on  preparation  of  crucible  graphite.     1919,  ii.  405  ;    1921,  i.  379. 
Dubois,  A.,  on  protective  coatings  for  iron.     1914,  i.  738. 
Dfckham,  Sir  A.,  on  coal  as  a  source  of  oil  fuel  supply.     1921,  i.  380. 
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DuOKHAH,  Sik  A.,  elected  member.     1919,  ii.  2. 

speech  at  Dinner  by.     1919,  i.  610. 
Duuku,  on  structure  of  titanium  and  aluminium  alloys.     1911,  ii.  638. 
Dudding,  B.  P.,  on  pyrometry.     1915,  i.  504. 
Dudley,    B.,    Jun.,   on    heat   conductivity    of   refractory    bricks.      1915,   i. 

500. 
Dudley,  P.  H.,  on  fissures  in  steel  rails.     1914,  ii.  373  ;    1916,  ii.  439. 

on  magnetic  surveys  on  rails.     1920,  i.  751. 

on  piping  and  segregation  of  steel.     1913,  i.  632  ;    1915,  i.  87. 

on  specifications  for  steel  rails.     1911,  i.  655. 

on  tests  on  steel  rails.     1911,  ii.  618  ;   1912,  ii.  382  ;   1913,  i.  664. 
Duff,  A.  B.,  on  by-product  recovery.     1913,  i.  567. 
Duffield,  James,  obituary  notice  of.     1915,  i.  458. 

DUFTY,  L. — 

Paper  on  "  The  determination  of  cobalt  in  high-speed  steels."     1914, 

ii.  52  ;  effects  of  salts,  53  ;  acetate  separation  of  cobalt,  57  ;  separation  of 

cobalt  and  manganese,  58  ;   method  for  determining  cobalt  in  high-speed 

steel,  59. 

on  determination  of  cobalt  and  nickel  in  cobalt  steel.     1918,  i.  446. 
Duglas,  W.,  on  the  peat  fuel  industry.     1915,  i.  513. 
Duisberg,  C,  on  properties  of  alloy  steels  and  alloys.     1913,  ii.  665. 
Dulieux,  E.,  on  coal  in  Canada.     1911,  i.  545. 

on  iron  ore  in  Canada.     1912,  ii.  450  ;   1914,  i.  572. 

on  magnetic  iron  sands  in  Canada.     1917,  i.  283. 
Dumble,  E.  T.,  on  origin  of  petroleum.     1914,  i.  609. 

on  petroleum  in  Mexico.     1915,  245. 
Dumont,  A.,  on  forging  practice.     1920,  i.  727. 
Dunaime,  P.,  on  prevention  of  coal-dust  explosions.     1914,  i.  629. 
Dunaj,  K.,  on  petroleum  in  Austria.     1915,  ii.  243. 
Dunbar,  H.  W.,  on  foundry  economics.     1917,  i.  360. 

on  roll-grinding.     1917,  ii.  419. 
Duncan,  F.  M.,  on  design  of  photo- micrographic  apparatus.     1920,  i.  757. 
Duncan,  H.   M.,  on  mechanical  properties  of  turbine  steel.     1920,  i.  744  ; 
ii.  381. 

elected  member.     1919,  ii.  3. 
Dunderdale,  R.  J.,  on  light  steel  eastings.     1920,  ii.  354. 
DUNHAM,  M.  K.,  on  oxy-acetylone  welding.     1916,  i.  366. 
DUFKBLBBBGt,  on  history  of  mining.     1913,  ii.  589. 
DuNLor,  R.,  on  iron  ore  in  South  Africa.     1915,  ii.  217. 
Dins,  .).  J.t  on  manufacture  of  seamless-steel  boiler  tubes.     1912,  ii.  569. 
Dunn,  J.  T.,  on  melting  point  of  coal  ash.    1918,  i.  479. 
\)\  an,  W.  M.,  on  winding-gear  at  South  Kenmuir  Colliery.     1913,  ii.  568. 
Dunnaohib,   Jambs,   Jun.,   on    properties   of   refractory   materials.      1917, 
i.  5:5. 

elected  member.     191 1,  i.  2. 
Oinstan,  A.  E.,  on  petroleum  refining.     1921,  i.  383. 
Di  kbtah,  Charles  A.,  elected  member.     1920,  i.  3. 
\V.  E.,  on  coal  in  Nigeria.     1914,  ii.  289. 

on  passivity  of  iron.      1912,  i.  595. 
Di  PBBSOir,  <)..  on  fuel  1  oonomy,     1919,  i.  637. 
Dupuis,  J.,  on  11  Be  oi  coke-oven  gas.     1921,  ii.  376. 
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Dupuy,  E.  L. — 

Paper  on  "  An  experimental  investigation  of  the  mechanical  properties 

of  steels  at  high  temperatures.     1921,  ii.  1>1 ;  historical  note,  91  ;  experi- 
mental arrangements,  !K5  ;   methods  of  testing,  96  ;  experimental  results, 
.  conclusions,  111. — Discussion:    NT.    Belaiew,  113;  L.  Guillet,  113; 

W.  11.  Hatfield,  114;   Sir  Hugh  Bell,  115;   E.  L.  Dupuy  (reply),  115. 

on  electrical  resistance  of  iron  and  .stool.     1921,  ii.  409. 

on  etching  reagent.     1917,  ii.  44G. 

on  heterogeneity  of  stools.     1918,  ii.  501. 

on  influence  of  various  metals  on  thermo-electric  properties  of  iron-carbon 
alloys.     1914,  i.  714. 

on  tests  of  stool  at  high  temperature.     1921,  ii.  400. 

on  thermo-electric  properties  of  iron-nickel-carbon  alloys,     1913,  i.  670. 

elected  member.     1921,  ii.  9. 

awarded  Carnegie  Research  Grant.     1915,  i.  32. 
Ditty.  E.  L..  and  A.  M.  Porteyin — 

Paper  on  "The  thermo-electric  properties  of  special  steels."     1915,  i. 

306:     historical,    30b'  ;     material   and   treatments,   307;     methods   and 

appliances  for  measurement,  311  ;  results,  313  ;  conclusions,  332. 
Durand,  J.,  on  melting  point  of  coal.     1921,  i.  385. 

on  duralumin  alloys.     1920,  i.  755. 

on  mechanical  testing  of  metals.     1920,  ii.  383. 

on  Neumann  lines.     1914,  ii.  380. 

on  rupture  of  steel  rails.     1920,  i.  745. 
Durand,  Oliver  Charles,  elected  member.     1918,  i.  2. 
Durban,  T.  E.,  on  uniform  boiler  specifications.     1914,  i.  712. 
Durley,  R.  J.,  on  coal  in  Canada.     1912,  ii.  483. 

on  gas-producer  tests  of  Canadian  coal.     1912,  ii.  483. 

on  gas-producers.     1913,  ii.  558. 
L)¥rr,  on  utilisation  of  low-grade  fuel.     1911,  ii.  504. 
Durran,  Richard  Thomas,  elected  member.     1918,  ii.  2. 
Di'ERER,  R.,  on  application  of  metallography  in  foundries.     1918,  i.  554. 

on  disintegration  of  slag.     1917,  ii.  396. 

on  electric  shaft  furnace.     1921,  ii.  365. 

on  electrostatic  separation  of  flue-dust.     1920,  i.  707. 

on  Soderberg  electrode.     1921,  i.  425. 
Du  Ton,  A.  L.,  on  iron  ore  in  South  Africa.     1915,  ii.  216. 

on  oil  shales  in  Natal.     1917,  i.  321. 
Dutton,  C.  B.,  on  petroleum  products.     1916,  ii.  406. 
D  it  ton,  W.  F.,  on  vanadium  poisoning.     1911,  ii.  628. 
Uvorkovitz,  P.,  on  boring  for  oil.     1915,  ii.  245. 

on  petroleum  in  Saghalien.     1911,  i.  554. 
Dwight,  A.  S.,  on  Dwight-Lloyd  sintering  process.     1912,  ii.  465. 
Dwight,  H.  B.,  on  steel  conductors  for  electric  transmission  lines.     1917,  i.  409. 
Dwyer,  P.,  on  gas-engine  castings.     1921,  i.  414. 

on  machine  moulding.     1920,  i.  712. 
Dyckerhoff,  A.,  on  economics  of  roll  trains.     1921,  i.  434. 

on  electrically  driven  rolling-mills.     1915,  i.  578. 
Dyer,  E.  L,  on  flow  of  oil  through  pipes.     1914,  ii.  302. 
Dyer,  F.  C,  on  methods  of  concentrating  molybdenum  ores.     1918,  i.  473. 
Dyer,  Y.  A.,  on  cast-iron  pipes.     1917,  i.  353. 
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Dyer,  Y.  A.,  on  cupola  practice.     1921,  ii.  369. 

on  foundry  coke  and  slag.      1921,  ii.  350. 

on  foundry  pig  iron.     1921,  i.  402,  403,  ii.  369. 

on  semi-steel.     1915,  i.  561  ;    1916,  ii.  423  ;    1921,  i.  414. 

on  fuel  ecomony.     1919,  ii.  472. 
Dykema,  W.  P.,  on  recovery  of  gasoline  from  natural  gas.      1918,  ii.  458  ;   1920, 

ii.  330. 
Dyson,  H.  K.,  on  tests  of  steel  bars  in  concrete.     1921,  i.  458. 
Dyson,  W.  H.,  on  use  of  silico-calcium  in  refining  steel.     1911,  i.  618. 

B 
Eagan,  D.  F.,  on  core-making  machines.     1911,  i.  603. 
Eagan,  J.  H.  D.,  on  steel  castings.     1916,  ii.  424. 
Eakin,  H.  M.,  on  coal  in  the  United  States.     1911,  ii.  500. 

on  iron  ore  in  United  States.     1916,  i.  293. 
Earhart,  R.  F.,  on  the  viscosity  and  specific  heat  of  natural  gas.     1917,  i.  327 
Eastaugh,  F.  A.,  on  preparation  of  samples  of  coke  ash.     1915,  ii.  335. 
Eastham,  J.  H.,  on  foundry  patterns  and  moulding.     1912,  i.  519. 

on  special  castings.     1912,  i.  522. 
Easton,  H.  D.,  on  coal  in  Kentucky.     1913,  i.  542. 
Easton,  W.  H.,  on  the  Heroult  electric  furnace.     1919,  i.  665. 
Eaton,  G.  M.,  on  electric  locomotives  for  mine  haulage.     1915,  i.  535. 
Eaton,  J.  T.,  on  plate  mill  and  peak  load  relation.     1920,  i.  728. 
Eaton,  L.,  on  slushing  in  iron  ore  mining.     1921,  ii.  338. 
Eavenson,  H.  N.,  on  coal-dust  explosions.     1915,  i.  538. 

on  safety  in  mines.     1915,  i.  539. 
Ebeling,  a  new  explosive  on.     1912,  ii.  459. 

on  shaft-sinking.     1911,  ii.  525. 
Ebright,  H.  C,  on  manufacture  of  tubes.     1921,  i.  446. 
Eby,  E.  E.,  on  roller-bearings  for  rolling-mill  tables.     1918,  ii.  479. 
Eby,  J.  H.,  on  problems  in  open  pit  mining.     1915,  i.  493. 
Echegarai,  N. — 

Payer  on  "  Iron  ore  resources  of  Chili."    See  Vattier,  C. 
Eckel,  E.  C,  on  cement  and  iron  industries.     1911,  ii.  680. 

on  concentration  of  iron  ores.     1913,  i.  523. 

on  geology  of  iron  ore.     1913,  ii.  495. 

on  iron  ore  in  United  States.     1912,  ii.  (542  ;    1913,  ii.  506. 

on  utilisation  of  blast-furnace  slag.      1913,  ii.  590. 

on  valuation  of  ore  reserves.     1913,  i.  522. 
Iv  kixmann,  L.  K.,  on  phosphate  coatings  for  rust-proofing  iron.    1920,  i.  7(H). 
Ivikkkma.v,  H.  V.,  on  producer  gas  from  wood  waste.     1918,  ii.  460. 
Eoksbmahk,  < '.  W.  EL  \<>s.  on  melting  <>l  Eerro  manganese.     1914,  ii.  229. 

elected  member.     1914,  i.  2. 
Eckuakot.  A.,  on  subsidence.     1914,  i.  <>22. 
Jv;k.man.n,  S.  B.,  on  comparison  of  Bteam  and  eleotrical  rolling-mills.     1913, 

i.  638. 
Eddinoton,  K.  T.,  OH  iron  ores  of  the  world.     1920,  i.  672. 
Eddy,  \j.  EL,  on  desulphurisatios  of  blast-furnace  gases.     1912,  ii.  521. 
Edb,  Ukniiy  ECDWabd,  elected  member.     1912,  ii.  6. 
Kmxi.ano,  L.,  on  refining  crude  petroleum.     1915,  i.  524. 
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Edkn,  E.  M..  on  endurance  bests.     1914,  i.  706. 

on  stresses  in  steel.     1911,  ii.  012. 
Edert,  H.,  on  tensile  tests.      1921,  ii.  400. 
Edqar,  J.,  on  casting  propeller  brackets.     1919,  ii.  493. 

on  castings  used  in  ship  construction.     1919,  i.  000  ;    1920,  i.  712. 
on  special  castings.     1920,  ii.  353. 
Bdqoombe,  William  Edward,  elected  member.    1911,  i.  2. 
Edgbbton,  C.  T.,  on  manufacture  and  testing  of  springs.     1919,  i.  070. 
Edholm,  C.  L.,  on  the  Irwin  meteorites.     1914,  i.  578. 
Edkiston,  J.  A.  C,  on  control  of  combustion.     1921,  i.  72. 

on  fuel  economy.     1919,  ii.  122. 

on  gas  cleaning.     1921,  i.  101. 

elected  member.     1917,  i.  2. 
Edsall,  H.  J.,  on  foundry  equipment.     1911,  ii.  502. 
Edson,  R.,  on  preparation  of  metallic  vanadium.     1916,  i.  400. 
Edwards,  Alfred,  elected  member.     1918,  ii.  2. 
Edwards,  Arthur  Rowland,  elected  member.     1918,  i.  2. 
Edwards,  C.  A.,  on  Brinell  hardness  and  tenacity  factors  of  heat-treated  special 
steels.     1915,  i.  135. 

on  chemical  relations  of  iron,  vanadium  and  carbon.     1912,  i.  230. 

on  critical  ranges  of  pure  iron.     1913,  i.  331. 

on  determination  of  hardness.     1919,  i.  084. 

on  growth  of  cast  iron.     1911,  i.  241. 

on  hardening  and  tempering  of  alloy  steels.     1918,  i.  528. 

on  hardness  of  quenched  metals.     1914,  ii.  308  ;    1915,  ii.  305. 

on  hardness  testing.     1918,  ii.  490. 

on  high-speed  steel.     1919,  i.  337. 

on  inclusions  in  steel  and  ferrite  lines.     1918,  i.  298. 

on  influence  of  temperature  on  carbon  and  pig  iron.     1911,  ii.  103. 

on  influence  of  mechanical  strain  on  structure  of  metals.     1915,  ii.  301. 

on  iron  and  nitrogen.     1912,  ii.  231. 

on  manufacture  of  open-hearth  steel.     1912,  ii.  110. 

on  magnetic  and  mechanical  properties  of  manganese  steel.     1914,  i.  130. 

on  microstructure  of  steel.     1911,  i.  002. 

on  nature  of  solutions.     1912,  i.  585. 
,        on  oxygen  enrichment  of  blast.     1913,  i.  583  ;  ii.  231. 

on  phosphorus  in  iron  and  steel.     1915,  i.  189. 

on  relations  of  carbon,  chromium,  and  iron.     1911,  i.  202. 

on  relation  between  cutting  efficiency  and  hardness  of  tool  steel.     1916, 
i.  105. 

on  resistance  of  metals  to  penetration  under  impact.     1918,  ii.  491. 

on  Roentgen  spectrographs  investigation  of  iron  and  steel.    1921,  i.  332. 

on  solubility  of  ccmentite  in  hardenite.     1912,  i.  243. 

on  transformations  of  steel  during  heat  treatment.     1911,  ii.  57. 
Edwards,  C.  A.,  and  H.  C.  H.  Carpenter — 

Paper  on  "  The  hardening  of  metals,  with  special  reference  to  iron  and 

its  alloys."      1914,   i.    138  ;    introduction,   138 ;    crystal  twinning,    141  ; 

relative   hardness  of  austenitic  and  martensitic  areas,   172  ;    magnetic 

differences  between  martensitic  and  austenitic  areas,  172. — Summary  : 

The  mechanism  of  annealing,  175  ;  the  hardening  of  metals  by  quenching, 

170;    constitution  of  martensite  and  austenite,  177. — Discussion:    G.  T. 
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Edwards,  C.  A.  (continued) — 

Beilby,  178;  W.  Rosenhain,  180;  J.  C.  W.  Humfrey,  182;  H.  Le 
Chatelier,  183  ;  W.  H.  Hatfield,  184.— Correspondence  :  C.  Benedicks,  186  ; 
A.  McCance,  187  ;  A.  Sauveur,  188 ;  J.  E.  Stead,  190.  Reply.  1914,  ii. 
243. 

Edwards,  C.  A.,  J.  N.  Greenwood  and  H.  Kikkawa — 

Paper  og  "  Initial  temperature  and  critical  cooling  velocities  of  chromium 
steel."  1916,  i.  114;  introduction,  114;  preliminary  experiments,  120; 
effect  of  initial  temperature,  124  ;  initial  temperature  cooling  rate  and 
hardness,  133  ;  microstructures,  137  ;  conclusions,  139. — Discussion  : 
H.  C.  H.  Carpenter,  141  ;  J.  O.  Arnold,  144  ;  J.  E.  Stead,  145  ;  Sir  Robert 
Hadfield,  145  ;  W.  Rosenhain,  147. — Correspondence  :  H.  M.  Howe,  148  ; 
A.  McCance,  150  ;  C.  A.  Edwards  (reply),  151. 

Edwards,  C.  A.,  and  H.  Kikkawa — 

Paper  on  "  The  effect  of  chromium  and  tungsten  upon  the  hardening 
and  tempering  of  high-speed  tool  steel."  1915,  ii.  6  ;  reference  to  Professor 
Carpenter's  investigation,  6  ;  views  of  F.  W.  Taylor  on  Professor  Carpen- 
ter's results,  7  ;  analysis  of  steels  used  by  authors  in  present  investigation, 
8  ;  hardness  data,  10  ;  hardness  results  for  steels  with  constant  chromium 
content,  12  ;  hardness  results  for  steels  with  constant  percentage  of 
tungsten,  13  ;  effect  of  initial  hardening  temperature,  20  ;  microstructures, 
24  ;  hardness  and  specific  gravity,  25  ;  conclusions,  29  ;  references,  30. 
Discussion  :  H.  C.  H.  Carpenter,  31,  36  ;  Sir  Robert  Hadfield,  33  ;  W. 
Rosenhain,  34  ;  J.  E.  Stead,  35  ;  C.  A.  Edwards,  37  ;  Arthur  Cooper,  38. 
Correspondence  :  J.  H.  Andrew,  38  ;  F.  C.  A.  H.  Lantsberry,  40 ;  A. 
McCance,  42  ;  T.  Swinden,  43  ;   C.  A.  Edwards  (reply),  44. 

Edwards,  C.  A.,  H.  Sutton  and  G.  Oishi — 

Paper  on  "  The  properties  of  iron-chromium-carbon  steels."  1920,  i. 
403.  Part  I — Thermal  analysis,  403  ;  critical  cooling  velocities,  421, 
summary,  434  ;  references,  436  ;   tables,  437. 

Edwards,  C.  A.,  and  A.  L.  Norbury — : 

Part  II — Effect  of  heat  treatment  on  electrical  resistivity,  447  ;  his- 
torical, 447 ;  preparation  of  bars,  450 ;  experimental  methods,  451, 
measurement  of  resistivity,  453  ;  resistivity  of  steels  in  the  annealed  state, 
455 ;  influence  of  quenching  temperature  on  resistivity,  459 ;  note  on 
quenching  cracks,  464  ;  decrease  in  resistivity  on  tempering  previously 
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Edwards,  E.  T.,  on  grading  of  alloy  steels.     1912,  ii.  588. 

on  tests  and  composition  of  high-speed  tool  steel.     1912,  ii.  587. 

Edwards,  G.  E.,  on  equipment  of  iron  ore  mines.    1912,  i.  444,  ii.  460  ;   1913, 

i.  .r)L'<(. 

on  Dgner  system  of  electric  winding.    1912,  ii.  512:    1914,  ii.  310. 

on  ire.  ore  mining.    1912,  ii.  461 ;   1913,  i.  521,  ii.  517  ;    1914, i. 580;    1915, 

i.  493,  ii.  223. 
(in  iron  ore  in  Ontario.     1913,  i.  510. 

on  Jonas-Step  process  for  nodulising  iron  on-.     191 1,  i.  595  ;   1914,  ii.  279. 
on  Pennsylvania  ore  dock  at  Cleveland.     1914.  ii.  277. 
on  shaft-sinking.      1911,  i.  5(il. 


NAME  INDEX.  Lxxxvii 

Edwards,  G.  E.,  on  smelting  low-grade  ores.     1912,  ii.  530. 

Edwards.  G.  M.,  on  ooal  in  Asia  Minor.     1914,  i.  (300. 
on  iron  ore  in  Turkey.    .1914.  i.  571. 

Edwards.  .1.  (\.  on  use  of  waste  heat  from  coke-ovens.     1914,  ii.  293. 

Edwards,  J.  D.f  on  density  determination  in  gases.     1917,  ii.  409. 
on  gas  analysis.      1921,  i.  473. 

Edwards.  ,1.  W.,  on  welfare  of  the  iron  and  steel  industry.     1916,  ii.  420. 

Edwards,  V.  E.,  on  power  requirements  for  rolling-mills.     1914,  i.  685. 

Egbert,  H.  D.,  on  gas  cleaning.     1917,  i.  341  ;    1918,  i.  492. 

Egeberg,  Birger,  elected  member.     1921,  i.  2. 

Eggers,  H.,  on  iron  ore  calcination.     1911,  i.  534. 

Eggert,  E.  F.,  on  oxy-acetylene  cutting.     1914,  ii.  360. 

Egloff,  G.,  on  analysis  of  petroleum.     1915,  ii.  335  ;   1917,  i.  423. 
on  chemistry  of  the  paraffin  hydrocarbons.     1917,  i.  324. 
on  coal  by-products.     1916,  i.  314,  ii.  402. 
on  fractionation  of  paraffin  oils.     1917,  i.  324. 
on  oil  shales.     1918,  ii.  456. 

on  petroleum  by-products.     1916,  i.  318,  ii.  406  ;    1917,  i.  324,  ii.  376 
on  production  of  synthetic  gasoline  in  1918.     1917,  ii.  372. 

Egy,  W.  L.,  on  coal-dust  explosion  tests.     1913,  ii.  571. 

Ehlers,  W.  A.,  on  fuels  for  heat  treating.     1921,  i.  438. 
on  heat-treatment  of  steel.     1917,  ii.  422. 

Ehn,  Erik  Wilhelm,  elected  member.     1921,  ii.  9. 

Ehrenberg,  on  shaft-sinking  in  collieries.     1912,  i.  484. 
on  ventilation  in  collieries.     1911,  ii.  532. 

Ehrenwerth,  J.  von — 

Paper  on  "  The  economy  of  dry  blast."  1913,  i;  118  ;  previous  discus- 
sions on  influence  of  moisture  in  blast  upon  fuel  consumption,  118  ; 
nature  of  author's  investigation,  119  ;  tables  showing  fuel  consumption 
necessary  to  produce  1000  calories  of  free  heat  under  varying  conditions 
of  atmospheric  moisture,  120  ;  causes  effecting  saving  of  fuel,  124 ;  con- 
clusions from  experiments,  124  ;  considerations  under  which  adoption  of 
dry  blast  is  advantageous,  126  ;  methods  of  effecting  removal  of  moisture 
from  the  blast,  127  ;  Appendix,  128. — Discussion  :  Greville  Jones,  133  ; 
A.  K.  Reese,  133,  135  ;  T.  C.  Hutchinson,  135  ;  J.  von  Ehrenwerth,  136.— 
Correspondence  :   Professor  Lodin,  136  ;   J.  von  Ehrenwerth  (reply),  137. 

Ehrhardt,  H.,  on  manufacture  of  tubes.     1912,  ii.  568. 

Ehrhardt,  T.,  on  automatic  cupola-charging  devices.     1915,  i.  558. 
on  German  foundries.     1911,  i.  598. 

Eilender,  W.,  on  steel  production  by  electrical  processes.     1913,  ii.  621. 

Elam,  (Miss)  C.  F.,  on  crystal  growth  of  metals.     1920,  ii.  391. 

Elcock,  Edward  Wilson,  elected  associate.     1919,  i.  6. 

Eldredge,  A.  G.,  on  photo-micrography.     1919,  ii.  528. 

Eloar,  J.  B.,  on  iron  ore  in  Brazil.     1912,  ii.  453. 

Elin,  G.  S.,  on  poisonous  properties  of  ferro-silicon.     1914,  ii.  385. 

Ellicott,  C.  R.,  on  conservation  of  manganese.     1918,  ii.  510. 

Elliot,  T.  G.— 

I'<i l»  r  on  "  Volumetric  estimation  of  sulphur  in  iron  and  steel."    1911,  i. 
412.— Correspondence  :   G.  W.  Gray,  420  ;   T.  G.  Elliot  (reply),  420. 
on  photo-micrographs  of  steel  sections.     1920,  i.  757. 
elected  member.     1912,  i.  2. 

Elliott,  A.  C,  on  economics  of  the  petroleum  industry.     1913,  i.  559. 


l.XXXviii  NAME    INDEX. 

Elliott,  A.  F.,  on  electric  equipment  of  collieries.     1911,  ii.  528. 

Elliott,  Charles  Edward,  elected  member.     1917,  ii.  2. 

Elliott,  Frank,  elected  member.     1919,  ii.  3. 

Elliott,  G.  K.,  on  electric  furnace  in  foundry  practice.     1920,  i.  710  ;   1921, 
ii.  370. 

on  manufacture  of  castings  b}'  duplex  process.     1919,  ii.  491. 

on  sulphur  in  cast  iron.     1921,  i.  412. 
Elliott-Cooper,  R.,  speech  at'Dinner  by.     1913,  i.  477. 
Ellis,  A.  D.,  on  present-day  furnaces.     1913,  i.  204. 
Ellis,  A.  J.,  on  history  of  the  divining  rod.     1917,  ii.  345. 
Ellis,  C,  on  Bonecourt  system  of  nameless  combustion.     1912,  ii.  477. 

on  manufacture  of  gasoline  from  petroleum.     1916,  i,  319. 
Ellis,  C.  E.,  on  manufacture  of  armour  plates.     1911,  ii.  604. 
Ellis,  C.  H.,  on  moulding  machines.     1911,  ii.  567. 
Ellis,  D.,  on  iron  bacteria.     1921,  ii.  418. 

Ellis,  F.  I.,  on  development  of  hydraulic  presses.     1911,  ii.  574. 
Ellis,  J.,  on  welding  high-speed  steel  tips.     1917,  ii.  429. 
Ellis,  John  Devonshire,  elected  member.     1921,  ii.  9. 
Ellis,  O.  W.,  on  effect  of  cold  work  on  properties  of  metals.     1920,  i.  744. 

on  macro-etching  and  macro-printing.     1919,  i.  295. 

on  non-metallic  inclusions  in  steel.     1918,  i.  301. 

elected  member.     1916,  i.  2. 
Ellis,  S.  H.,  on  corrosion  of  steel  wharves  in  China.     1915,  i.  624. 
Ellis,  W.  H.,  on  composition  of  natural  gas.     1915,  i.  527. 
Ellis,  Sir  William,  on  the  Jurassic  iron  stones  of  the  United  Kingdom.    1918, 
i.  123. 

on  manufacture  and  treatment  of  steel  for  guns.     1912,  i.  331. 

on  ship  plates  and  boiler  plates.     1912,  ii.  156. 

on  welding-up  of  blowholes  in  steel.     1911,  i.  76  ;    1921,  i.  50. 

elected  Vice-President.     1915,  i.  14. 
Ellison,  Edmund  George,  elected  member.     1919,  i.  3. 
Ells,  R.  W.,  on  petroleum  in  Trinidad  and  Barbados.     1911,  ii.  516. 
Ellsworth,  W.  E.,  on  Calgary-Alberta  oil-fields.     1914,  ii.  298. 
Elmore,  G.  H.,  on  coal  washing.     1918,  i.  488. 
Eloy,  F.,  on  compression  shocks.     1921,  ii.  398. 
Else,  Frank,  elected  member.     1918,  i.  3. 
Else,  Leonard  Harold,  elected  member.     1918,  i.  3. 
Else,  Stanley  Cyril,  elected  member.     1914,  i.  2. 
Elston,  C.  M.,  on  estimation  of  sulphur  in  gas.     1916,  ii.  469. 
Elwell,  C.  F.,  on  arc  and  induction  furnaces.      1911,  ii.  593. 
Elwitz,  E.,  on  shaft-sinking.     1912,  ii.  508. 

on  artificial  pumice  from  blast-furnace  slag.     1914,  i.  652. 

on  utilisation  of  slag.     1913,  ii.  590. 
Elwood,  Arthur  William,  elected  member.     1919,  ii.  3. 
Elwoop,  \V.  P.,  oh  influence  of  temperature  on  valuation  of  fuel.     1913,  ii. 

535. 
Em  in  i  roK,  El.,  on  high-speed  gas-engines.     1915.  i.  530. 
Embsy,  A.  II.,  .1  UK.,  on  tii-u  form  of  testing  maohine,  for  tension  or  compression. 

1913,  i.  655,  656. 
Kmkkv,  \V.,  on  corrosive  action  of  flue-dust  on  nrebrioks.     1919,  i.  <»3i). 


NAME    INDEX.  lxxxix 

Bmkby,  W.,  on  influence  of  load  on  refractoriness  of  firebricks.     1918,  ii.  443. 
on  influence  of  oxidising  atmospheres  on  refractories.     1921,  ii.  341. 
on  jointing  materials  for  fireclays.      1921,  ii.  341. 

on  special  heat  of  refractories.     1920,  ii.  317. 

on  tests  of  silica  bricks.     1920,  ii.  310. 
Emmf.l.  C.  on  use  of  scrap  iron  briquettes.     1911,  ii.  562. 
Emmel,  L.,  on  moulding.     1914,  i.  664. 
Emmons,  J.  V.,  on  heat  treatment  of  steel.     1912,  i.  549. 

on  surface  decarburisation  of  tool  steel.     1915,  i.  606. 

elected  member.     1919,  ii.  3. 
Emmons,  W.  H.,  on  exploration  of  metalliferous  deposits.     1917,  ii.  339. 

on  glaciation  of  ore  deposits.     1913,  ii.  495. 
Emperger,  F.  von,  on  reinforcements  of  concrete  with  cast  iron.    1912,  i.  566  ; 

1913,  ii.  664. 
Endell,  K.,  on  behaviour  of  refractory  bricks  at  high  temperatures.     1921, 
i.  377. 
•  on  disintegration  of  blast-furnace  slag.     1920,  i.  708. 

on  manufacture  of  firebricks.     1912,  i.  455. 

on  silica  bricks.     1914,  i.  589. 

on  the  sintering  process.     1921,  ii.  339. 

on  study  of  microstructure  by  means  of  polarised  light.     1914,  i.  716,  717. 
Engelbach,  H.,  on  iron  ore  in  the  Lake  Superior  district.     1913,  ii.  505. 

on  ore-handling  appliances.     1914,  i.  582. 
Exgelhardt,  V.,  on  electric  furnaces  of  special  types.     1911,  i.  624. 
Exgle,  W.  D.,  on  determination  of  cobalt.     1917,  i.  423. 
Engler,  C,  on  origin  of  coal.     1912,  i.  461. 

on  origin  of  petroleum.     1912,  i.  473,  ii.  494. 

on  petroleum  in  China.     1912,  i.  474. 

on  refining  petroleum  oil.     1913,  ii.  554. 
English,  W.  A.,  on  coal  in  the  United  States.     1915,  ii.  234. 

on  petroleum  in  the  United  States.     1915,  ii.  244  ;   1917,  i.  322. 
Ennis,  L. — 

"  Report  on  present  status  of  fuel  economy  in  the  German  iron  and  steel 

industry  of  the  occupied  territory."     See  Johns,  Cosmo. 

elected  member.     1920,  i.  3. 
Ennis,  W.  D.,  on  gas-producer  practice.     1912,  ii.  504. 
Enos,  G.  M.,  on  determination  of  tungsten.     1921,  i.  472. 
Enright,  J.  E.,  on  producer-gas  from  coke.     1917,  ii.  379. 
Ensaw,  H.,  on  case-hardening.     1918,  ii.  481. 
Ensminger,  G.  R.,  on  surface  changes  of  steel.     1921,  i.  438. 
Enzenauer,  J.,  on  silica  bricks  for  coke-oven  construction.     1920,  ii.  317. 
Enzian,  C,  on  hydraulic  mine-filling  in  Pennsylvania.     1914,  ii.  309. 
Epps,  F.  A.,  on  influence  of  high  temperature  on  properties  of  wrought  iron. 

1917,  ii.  433. 
Epstein,  S.,  on  deep  etching  of  steel.     1921,  i.  465. 
Epworth,  F.  W.,  on  use  of  gaseous  fuel  in  furnaces.     1919,  ii.  470. 
Erbreich,  F.,  on  contraction  of  cast  iron.     1914,  i.  702. 

on  manufacture  of  malleable  cast  iron.     1915,  ii.  273. 

on  microstructure  of  pig  iron.     1914,  i.  715. 

on  steel  foundry  practice.     1918,  i.  504. 


XC  NAME   TNDEX. 

Erdman,  A.  W.i  on  limits  and  tolerances  in  the  manufacture  of  munitions. 

1917,  ii.  428. 
Erdmann,  E.,  on  constituents  of  lignite.     1921,  ii.  349. 
Erhard,  G.,  on  preparation  of  tungsten.     1912,  ii.  616. 
Erichsen,  A.  M.,  on  metal  drawing  and  stamping.     1914,  ii.  348. 
Eriksson,  H.,  on  methods  of  working  iron  ore.     1912,  ii.  461. 
Erlich,  J.,  on  analysis  of  tungsten  ores.     1920,  ii.  398. 
Ervin,  J.  F.,  on  cupola  practice.     1916,  i.  338. 
Escard,  J.,  on  electric  furnace  practice.     1919,  i.  666. 

on  electric  smelting  of  iron  ore.     1918,  ii.  462. 

on  electric  welding.     1920,  ii.  376. 

on  electrodes.     1918,  i.  516. 

on  manufacture  of  ferro-alloys.     1919,  i.  667. 

on  manufacture  of  ferro-titanium.     1921,  i.  405. 
Esch,  F.  W.,  on  iron  as  substitute  for  copper  in  electric  conductors.     1915, 

ii.  315. 
Eschenbruch,  on  coal-washing.     1912,  ii.  518. 
Eschholz,  0.  H.,  on  arc-welding.     1919,  i.  677  ;   1921,  i.  443. 

on  electrostatic  separation  of  flue-dust.     1919,  i.  651. 

on  properties  of  arc-fused  metal.     1921,  ii.  394. 

on  tests  of  welds.     1919,  i.  679. 
Essich,  0.,  on  carbon  dioxide  in  the  gas-producer.     1921,  i.  395. 

on  flow  of  gases  in  furnaces.     1913,  i.  624. 

on  surface  combustion.     1921,  i.  380. 
Estape,  R.  d',  on  storage  of  coal.     1914,  ii.  314. 
Estep,  H.  C,  on  American  foundries.     1912,  i.  524  ;    1916,  i.  343. 

on  American  ironworks.     1915,  ii.  264. 

on  British  iron  and  steel  industry.     1921,  i.  400. 

on  cleaning  castings.     1917,  i.  359. 

on  foundry  practice.     1916,  i.  338,  340. 

on  Heroult  electric  furnaces.     1917,  ii.  411. 

on  iron-mines  in  Spain.     1921,  i.  374. 

on  iron  ore  in  the  United  States.     1916,  i.  293. 

on  manufacture  of  by-product  coke.     1915,  i.  516. 

on  manufacture  of  rail-chairs.     1921,  i.  414. 

on  mechanical  pouring  of  castings.     1915,  ii.  271. 

on  milling  iron  ore.     1912,  i.  445  ;    1915,  ii.  223. 

on  moulding  machines.     1921,  i.  415. 

on  special  castings.     1916,  i.  342. 

on  treatment  of  flue-dust.     1915,  ii.  225. 

eleoted  member.     1919,  i.  3. 
ESbtep,  T.  GK,  on  measurement  of  blast  volume  from  turbo-blowers.     1918, 
i.  4!Ml. 

on  measurement  of  (low  of  furnace  gases.     1917,  ii.  392. 
Bates,  ('.,  on  bibliography  <>l  alloys.     1917,  i.  407. 
ESstleb,  II.  <\,  elected  member,     1914,  i.  2. 
Etohells,  II.,  on  electric  furnaces.     1919,  i.  665. 
Evans,  IV  S..  on  estimation  c»f  chromium  in  steel.     1921,  ii.  420. 
Evans,  l).,  on  alloy  steel  castings.     1917,  i.  355. 
Evans,  David  Glynn,  elected  associate.     1917,  ii.  5. 


NAME   INDEX.  X01 

Evans,  David  Glynn,  transferred  to  membership.     1920,  i.  7. 
Byaks,  B,  0.,  on  gases  in  mines.     1912,  ii.  r>14. 

on  low-temperature  oarbonisation  of  coal.     1918,  ii.  454. 

on  stone-dusting  in  oollieries.      1916,  ii.  413. 
F\  \\s.  B.  V.,  on  analysis  of  ooal-gas.     1915,  i.  (>3(>. 

on  chemistry  of  combustion.     1921,  ii.  344. 
EVANS,  G.  S..  on  chilled  car  wheels.     1917,  i.  357. 

on  continuous  melting  in  foundry  practice.     1916,  ii.  422. 

on  hardness  testing  of  iron  castings.     1916,  i.  372. 

on  hardness  testing  machines.     1915,  ii.  308. 

on  influence  of  annealing  on  properties  of  iron.     1915,  ii.  294. 

on  manufacture  of  malleable  castings.     1915,  ii.  273. 

on  use  of  steel  scrap  in  cupola  melting.     1916,  ii.  423. 
Evans.  G.  VY.,  on  coal  in  Alaska.     1921,  i.  384. 

on  coal  in  British  Columbia.     1914,  i.  601. 

on  methods  of  working  coal.     1913,  ii.  566. 
Evans.  H.  A.,  on  oil  as  fuel  in  forges.     1911,  i.  607. 
Evans,  John,  obituary  notice  of.     1914,  i.  553. 
Evans,  J.  L.,  on  development  of  gas-engines.     1920,  i.  703. 
Evans.  J.  VY\,  on  manufacture  of  ferro-alloys.     1919,  i.  668. 

on  manufacture  of  tool  steel  from  titaniferous  magnetite.     1913,  i.  600. 

on  the  petrological  microscope.     1920,  i.  757. 
Evans,  Owen  G.,  elected  member.     1916,  i.  2. 
Evans,  S.,  on  corrosion.     1915,  i.  625. 
Evans,  Thomas  Meredith,  elected  member.     1921,  ii.  9. 
Evans,  William,  (Vice-President),  obituary  notice  of.     1915,  i.  454. 
Evershed,  S.,  on  permanent  magnets.     1921,  i.  462. 
Eveson,  G.  J.,  obituary  notice  of.     1915,  i.  458. 
Ewen,  D.,  on  disintegration  of  metals  by  heating.     1914,  i.  741. 

on  structural  change  of  iron  during  annealing.     1914,  i.  692. 

P 

Fabre,  L.,  on  Bayer-Pintsch  apparatus  for  gas  analysis.     1913,  i.  697. 
Fabry,  S.  de,  on  variation  of  properties  and  structure  of  tool  steels."    1912,  ii. 

382. 
Fagerberg,  G.,  on  transport  of  Gellivare  iron  ore.     1921,  ii.  339. 
Fahrenwald,  A.  W.,  on  laboratory  furnaces.     1917,  ii.  466. 
Fahrenwald,  F.  A.,  on  tungsten-molybdenum  system.     1916,  ii.  460. 

on  tungsten  or  molybdenum-wound  furnace.     1916,  ii.  467. 
Fahy,  F.  P.,  on  magnetic  analysis.     1920,  i.  750. 

on  magnet  steels.     1918,  ii.  504. 
Fairbanks,  F.  B.,  on  drop  forgings.     1921,  ii.  380. 

Fairchild,  C.  ().,  on  pyrometry.     1916,  ii.  393.     1919,  ii.  468.     1920,  i.  686, 
689  ;    1921,  ii.  384. 
on  high  temperature  control.      1920,  i.  686. 
Fa irhurst,  George  Henry,  elected  member.     1917,  i.  2. 
Fairlie,  I).  M.,  on  synthesis  of  hydrocarbons.     1912,  ii.  628. 
Falck,  G.  E.,  on  composition  and  utilisation  of  Livornese  magnesite.     1916, 
i.  302. 
Chairman  Italian  Reception  Committee.     1911,  ii.  2,  3,  5,  7. 


XC11  NAME   INDEX. 

Falck,  G.  E.,  elected  Honorary  Vice-President.     1912,  i.  15. 
Falcke,  V.,  on  blast-furnace  reactions.     1915,  i.  545  ;    1921,  ii.  363. 

on  iron-carbon  system.     1913,  i.  682. 
Falk,  A.,  on  displacement  of  material  during  rolling.     1912,  i.  569. 

on  rolling  of  steel.     1911,  i.  637. 
Falk,  Gordon  Sands,  elected  member.     1912,  i.  2. 
Falkenberg,  E.  0.,  on  molybdenum  in  Norway.     1921,  ii.  336. 
Falkenburg,  M.  J.,  on  corrosion  of  iron  and  steel.     1911,  ii.  650. 
Fanning,  P.  R.,  on  iron  ore  in  the  Philippines.     1912,  i.  433. 
Farmer,  F.  M.,  on  testing  machines.     1920,  i.  740. 

on  tests  of  welds.     1921,  i.  445. 
Farnham,  R.  V.,  on  gas-producer  for  bituminous  coal.     1916,  i.  322. 
Farqtjhar,  R.  B.,  Jitn.,  on  pouring  of  steel  castings.     1921,  i.  413. 
Farr,  A.  V.,  on  calorising  of  metals.     1921,  i.  449,  ii.  391,  416. 

on  electric  steel  furnace  practice.     1918,  ii.  474. 
Farrell,  James  A.,  speech  at  Dinner  by.     1914,  i.  545. 
Farrington,  0.  C,  on  meteorites.     1911,  ii.  484  ;    1912,  i.  443  ;    1915,  i.  490  ; 

1916,  ii.  383. 
Farup,  P.,  on  electric  smelting  of  iron  ore.     1913,  i.  594  ;    1915,  i.  554. 
Fasola,  J.  J.,  on  the  driving  of  rolling-mills.     1913,  i.  639. 
Faulkner,  Charles  Louis,  elected  member.     1913,  ii.  4. 
Faulkner,  V.  C,  on  steel  foundry  practice.     1917,  i.  355 

elected  member.     1914,  i.  2. 
Faust,  O.,  on  tensile  tests  of  material.     1911,  i.  647. 
Fawcett,  James  Wortley,  elected  member.     1916,  i.  3. 
Fawsitt,  0.  E.,  on  corrosion  of  metals.     1912,  i.  591  ;    1914,  i.  734  ;    1919, 

i.  698  ;    1920,  i.  761. 
Fay,  A.  H.,  on  accidents  in  mines  in  United  States.     1913,  ii.  724. 

on  analysis  of  American  coals.     1915,  i.  506  ;    1916,  i.  311. 

on  coke-oven  accidents.     1917,  i.  319. 

on  gun  erosion.     1917,  i.  390. 

on  mining  iron  ore.     1911,  i.  527. 
Fay,  H.,  on  case-hardening.     1921,  i.  435. 

on  causes  of  failure  in  metals.     1911,  ii.  614. 

on  comparative  heat-treatment  of  acid  and  basic  open -hearth  st  eel.     191 1, 
ii.  600. 

on  heat-1 reatment  of  nickel  steels.     191 1,  ii.  601. 
PAYOL,  If.,  on  storage  and  spontaneous  combustion  of  coal.     1912,  ii.  517. 
Fea,  L.,  on  mechanical  test  s  of  special  steels  for  naval  ships.     1912,  ii.  382. 
I''i:\u\i;iioi:<;ii,  Wi LLi am,  elected  member.     1912,  i.  3. 
Fbabnsidbs,  W.  G.,  on  application  of  petrographic  methods  to  the  study  of 

refractory  materials.     1917,  i.  292. 

on  coal  in  the  United  Kingdom.     1915,  ii.  232,  233. 

on  coke-oven  bricks.     1918,  i.  477. 

on  geology  <>l  ooal.     1916,  ii.  .'{'.»  1. 

on  moulding  sands.      1918,  ii.  144. 

on  native  supplies  of  refractory  materials.     1918,  i.  476. 

on  iron  ore  supplies  for  Midlands.     1919,  i.  7<>l\ 

on  iron  ore  supplies  of  United  Kingdom.     1918,  i.  558. 

mm  refractory  sands  in  England.     1917,  i.  300. 
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Fkarnsiiu:s.  W.  G.,  on  Sorby's  life  and  work.     1914,  i.  051. 

OO  Yorkshire  fireclays.     1917,  i.  300. 

elected  member.     1918.  i.  3. 

k.  R,  B.— 
Paper  on  "An  electro-magnetic  method  for  determining  the  critical 

point  in  the  heat-treatment  of  steel."     1917,  i.  203  ;  requirements  for  suc- 
>fnl   heat-treatment,   200;    the  critical  range  of  temperature,   200; 

magnetic  critical  point,  207;    fundamental  principles,  208;   preliminary 

experiments  with  air  gap,  208  ',    electric  furnaces,  214;    measurement  of 

temperature.   215:     application    of   electro-magnetic   method  to  electric 

furnace,  215;    results.  216;    application  to   30-inch    by  3-inch  electric 

furnace,  219;    decalescence  point,  220;   application  to  annealing,  222; 

results  of  annealing  tests.  223  ;    discussion  and  conclusion,  226. — Corre- 

upoiuhnce  :   Sir  Robert  Hadlield,  Bart.,  229. 

oil  corrosion  tests  of  iron.     1919,  i.  698. 

on   determination  of  annealing  temperature  of  steel  by  the  action  of 
magnetic  flux.     1917,  i.  3S0. 

on  heat -treatment  of  steel.     1918,  i.  520. 
Feild,  A.  L.,  on  deoxidation  of  steel  by  ferro-manganese.     1919,  i.  662. 

on  fusing  temperature  of  ash.     1919,  i.  635. 

on  hearth  heat  of  blast-furnaces.     1916,  ii.  417. 

on  softening  tests  of  coal-ash.     1916,  i.  307,  308. 

on  viscosity  of  blast-furnace  slag  at  high  temperatures.     1917,  i.  345  ; 
1918,  i.  497. 
Feld,  VY.,  on  by-product  recovery.     1912,  ii.  491. 

on  cleaning  blast-furnace  gases.     1912,  ii.  524. 
Feld mann,  K.,  on  transport  and  storage  of  natural  gas.     1912,  i.  478. 
Feldtmann,  F.  R.,  on  magnesite  in  Western  Australia.     1917,  i.  296  ;   1920,  i. 

677,  ii.  315. 
Fell,  (Miss)  Muriel — 

Paper  on  "  Temper-brittleness  of  nickel-chrome  steel."    See  Greaves, 

R,  H. 
Fell,  Robert  Cecil  Dixon,  elected  member.     1916,  i.  3. 
Fellows,  Felix,  elected  member.     1920,  ii.  3. 
Felt,  C.  F.  W.,  on  rail  failures.     1916,  i.  380,  ii.  449. 
Fendick,  Albert  Chitty,  elected  member.     1920,  ii.  3. 
Fennell,  W.,  on  gas-engines.     1913,  ii.  562. 
Fenwick,  A.,  on  deterioration  of  turbine  blading.     1918,  i.  543. 
Feredav,  William  Valentine,  elected  member.     1919,  ii.  3. 
Ferguson,  D.,  on  coal  in  Scotland.     1916,  ii.  397. 
Ferguson,  J.  B.,  on  melting  points  of  cristobalite  and  tridymite.     1918,  ii.  443. 

on  occurrence  of  molybdenum  in  rocks.     1914,  ii.  271. 
Ferguson,  J.  C.  H.,  on  manufacture  of  rolled  steel  shells  for  rolls.     1915,  i.  590. 
Ferguson,  J.  M. — 

Paper  on  "  A  method  of  preparing  sections  of  fractures  of  steel  for 

microscopic  examination."    See  Campion,  A. 

elected  member.     1915,  i.  1. 
IfxRaussoN,  Norman  G.,  elected  member.     1913,  ii.  4. 
Fekmor,  L.  L. — 

Paper  on  "  The  origin  of  the  iron  ores  of  Swedish  Lapland."    1911,  ii. 

113  ;   igneous  theory  of  formation  of  the  ores,  114  ;   origin  of  Kiruna  ores, 

114;     Luossavaara    ores,    110;     Tuollavaara    deposits,    117;     Gellivare 
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FSRMOB,  L.  L.  (continued) — 

deposits,  118  ;  Herdsman's  theories  as  to  origin  of  the  ores,  119  ;  Bergeat's 

conclusions,  121. — Correspondence  :  W.  H.  Herdsman,  123  ;  L.  L.  Fermor 

(reply)  1912,  i.  390. 

on  coal  in  India.     1915,  i.  508. 

on  mineral  resources  of  India.     1920,  i.  609. 

on  origin  of  meteorites.     1912,  ii.  458. 

on  manganese  ore  requirements  of  Germany.     1916,  i.  404. 
Febjtald,  H.  B.,  on  mine  accounting.     1913,  ii.  517. 
Fernald,  R.  H.,  on  gas-producers.    1911,  ii.  522;   1912,  i.  482  ;   1913,  ii.  500  ; 

1917,  ii.  378. 

on  utilisation  of  low-grade  fuel.    1912,  ii.  503  ;   1914,  ii.  305  ;   1915,  i.  505  ; 
1916,  i.  300. 
Ferni,  A.,  on  estimation  of  chromium  in  steel.     1921,  ii.  420. 
Ferranti.  S.  Z.  de,  on  conservation  of  coal  in  Great  Britain.     1911,  ii.  071. 
Ferrier,  W.  F.,  on  mineral  resources  of  British  Columbia.     1921,  i.  371. 
Ferris,  D.  S.,  on  the  Evans  sand-blast  cleaning  machine.     1914,  i.  066. 
Ferry,  E.  S.,  on  pyromctry.     1915,  ii.  231. 

Fery,  C,  on  modification  of  Berthelot -Mahler  calorimetric  bomb.    1912,  i.  458. 
Feschtchenko-Tchopovsky,  S.  A.,  on  case-hardening  of  iron.     1917,  i.  380 ; 

1918,  i.  524. 

Fettke,  C.  R.,  on  heat  value  of  fuel.     1911,  i.  539. 

on  iron  ore  in  New  York.     1913,  i.  514. 

on  iron  ore  in  Porto  Rica.     1918,  ii.  431. 

on  oil  in  Pennsylvania  coals.     1921,  i.  385. 
Fettweis,  H.,  on  coke-oven  gases.     1911,  i.  552. 
Fettweiss,  F.,  on  analysis  of  high-speed  steel.     1914,  i.  745 

on  blue-brittleness.     1919,  ii.  521. 

on  microstructure  of  special  steel  alloys.     1913,  i.  079. 
I'i<  iitner,  R.,  on  a  cupola  explosion.     1913,  ii.  59(5. 

on  tapping  of  cupolas.     1914,  ii.  326. 

on  use  of  cast-iron  turnings  in  the  cupola.     1917,  i.  348. 
Fick,  K.,  on  the  iron-copper  system.     1914,  i.  729. 

on  the  iron-manganese  system.     1915,  i.  622. 
Fn  kknscher,  on  iron  ore  in  Germany.     1914,  i.  570. 
Kiccs,  on  Honigmann  method  of  shaft-sinking.     1911,  ii.  485. 
FlEBEB,  R.,  on  estimation  of  tungsten  in  fcrro-tungsten.     1912,  ii.  020. 
FIELD,  A.  B.,  on  testing  of  tool  steels.     1915,  ii.  307. 
FIELD,  EL,  on  semi-steel.     1921,  i.  413. 

elected  member.     1921,  ii.  '.). 
Field,  II.  Iv,  on  moulding  sand.     1912,  ii.  546. 
Field,  R.  A.,  on  iron  industry  of  Australia.     1918,  i.  558. 
Fielden,  F.,  on  gas-producers.     1911,  i.  561  ;   1912,  i.  480  ;   1914,  ii.  304. 
Fieldneb,  A.C.,  on  analysis  of  ooal.    1912,  ii.  627  ;   1913,  i.  095  ;  1914,  ii.  390  ; 
1915,  i.  635. 

on  composition  of  American  coal.    1915,  i.  606  j  1916,  i.  311  ;  1921,  ii.  349. 

<>n  determination  of  nitrogen  in  coal.    1915,  i.  635;  1916,  ii.  4(59. 

on  determination  of  volatile  /natter  in  coal.     1912,  ii.  628. 

on  fusibility  of  ooal  ash.     1915,  ii.  332;   1919,  ii.  470;   1920,  ii.  323. 

on  fusing  temperature  of  ash.     1919,  i.  635. 

on  moisture  in  coke.     1919,  i.  640. 
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Fieldnkk.  A.  ft,  on  softening  teste  of  coal-ash.     1916,  i.  307,  308. 

on  weathering  of  Pittsburg  ooal.     1914,  ii.  314. 
Figuerola,  A.  P.,  on  coal  in  Peru.     1920.  ii.  326. 
Fillungbb,  A.,  on  underground  fires.     1914,  i.  030.  . 
FiNDi.iv.  A.  E.,  on  corrosion  of  coke-oven  walls.      1921,  i.  388. 

awarded  Carnegie  Research  Grant.     1921,  i.  9. 
riMH.KY.  Ai.wiN  h;\\  in.  elected  member.     1920,  i.  3. 
Fink.  ('.  G.,  on  manufacture  of  ferro-alloys.     1921,  i.  400. 
Finkl.  W.,  on  simplified  rapid  method  for  carbon  determination.    1919,  i.  700. 
Finlay,  Jack,  elected  member.     1920,  ii.  3. 
Fi>lay,  J.  R.,  on  economies  of  ore  mining.     1912,  i.  440. 

on  geology  of  eoal.      1919,  ii.  472. 

on  mine  valuation.      1912,  ii.  403  ;    1913,  i.  522,  ii.  518. 
FiNLAYsoN.  FlNLAY,  obituary  notice  of.      1912,  ii.  432. 
Finn.  A.  N.,  on  metallic  coatings  for  iron  and  steel.     1919,  ii.  535. 
Finn,  C.  P.,  on  oil-shale  in  Yorkshire.     1912,  i.  473. 
Finze,  on  history  of  coke  manufacture.     1912,  ii.  493. 
Firth,  B.,  on  crucible  steel  works.     1911,  i.  017. 
Firth,  Edith  M.,  on  British  fireclays.     1921,  ii.  340. 
Firth,  Frederick  William,  elected  member.     1918,  i.  3. 
Firth,  J.  N.,  on  utilisation  of  small  coal.     1917,  ii.  302. 
Firth,  Wybert,  elected  member.     1918,  i.  3. 
Fischer,  A.,  on  estimation  of  molybdenum.     1912,  ii.  024. 
Fischer,  C.  G.,  on  new  form  of  optical  pryometer.     1914,  i.  592. 
Fischer,  F.,  on  low-temperature  carbonisation  of  coal.     1917,  ii.  370  ;   1920,  ii. 
328. 

on  preparation  of  ores  for  analysis.     1912,  ii.  022. 

on  slag  enclosures  in  steel.     1913,  i.  055. 

on  utilisation  of  tar  from  gas-producers.     1917,  i.  329. 
Fischer,  F.  L.,  on  mine  surveying.     1912,  ii.  459. 

Fischer,  M.  F.,  on  magnetic  testing  of  ball-bearing  races.     1920,  i.  751. 
Fischer,  S.,  on  concentration  of  ore.     1912,  ii.  404. 

on  concentration  of  tungsten  ores.     1917,  ii.  348. 
Fischer,  V.  M.,  on  preparation  of  sulphides  of  manganese.     1915,  ii.  332. 
Fischmann,  H.,  on  standard  sections  for  structural  steel.     1917,  ii.  419. 
Fish,  E.  H.,  on  preservative  coatings  for  metals.     1915,  ii.  327. 
Fishback,  M.,  on  Utahnite  explosive.     1912,  ii.  459. 
Fisher,  F.  P.,  on  measurement  of  natural  gas.     1916,  ii.  408. 
Fisher,  G.  P.,  on  converters  in  foimdry  practice.     1920,  i.  711. 
Fisher,  H.  J.,  on  coal-cutting  machinery.     1911,  ii.  528. 
Fisher,  J.  P.,  on  transport  of  natural  gas.     1915,  ii.  248. 
Fisher,  Robert  Bowden,  elected  member.     1921,  i.  2. 
Fisher,  W.  L.,  on  coal  in  Alaska.     1912,  i.  408. 

on  mining  laws  in  Australia  and  New  Zealand.     1912,  ii.  517. 
Fisk,  G.  L.,  on  duplex  process.     1920,  i.  717. 

on  heat  efficiency  of  open-hearth  furnaces.     1914,  ii.  337. 
Fitch,  E.  0.,  Jun.,  on  influence  of  vanadium  on  pig  iron.    1914,  ii.  303  ;   1915, 

i.  695,  ii.  209. 
Fitch,  W.  H.,  on  pulverised  coal.     1920,  i.  090. 
Fitzgerald,  ft,  Jltn.,  on  power  requirements  in  rolling-mills.     1914,  i.  085. 
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Fitzgerald,  F.  A.  J.,  on  economies  in  electric  furnace  energy.     1914,  ii.  340 
on  electric-furnace  practice.     1912,  ii.  561. 
on  electric  furnaces  of  special  type.     1912,  i.  542. 
on  electrodes.     1913,  ii.  622. 
on  experimental  furnace.     1914,  ii.  340. 
on  firebricks.     1913,  i.  528. 

on  insulation  of  furnaces.     1912,  ii.  466  ;    1914,  i.  671. 
on  manufacture  of  crystolon.     1913,  i.  531. 
on  properties  of  refractory  materials.     1912,  i.  453. 
•  on  titanium  steel  rails.     1915,  ii.  312. 
Flack,  F.  V.,  on  solubility  of  phosphoric  oxide  in  basic  slag.     1911,  i.  688. 
Flade,  F.,  on  passivity  of  iron.     1912,  ii.  614  ;    1915,  i.  628. 
Flagg,  A.  L.,  on  application  of  microscopy  to  mining  iron  ore.     1913,  ii.  514. 
Flagg,  S.  B.,  on  carbon  dioxide  recorders.     1916,  ii.  394. 
Flanagan,  W.  N.,  on  steelworks  power  plants.     1921,  i.  433. 
Flanders,  F.  F.,  on  bomb  calorimeter.     1917,  ii.  361. 
Flannery,  J.  M.,  on  uranium  steel.     1917,  ii.  456. 
Fleck,  on  coal  in  Austria.     1913,  i.  537. 
Fleck,  H.,  on  molybdenum  and  its  uses.     1917,  i.  286. 
Flegel,  K.,  on  iron  ore  in  Great  Britain.     1912,  i.  431. 

on  measurement  of  temperatures  at  great  depths.     1914,  i.  628. 
Fleissner,  H.,  on  composition  of  blast-furnace  slag.     191 1,  i.  590  ;   1912,  i.  510, 
ii.  536. 
on  diamonds  in  blast-furnaces.     1911,  i.  585. 
on  galvanised  wire.     1913,  ii.  647. 
on  slag  cement.     1912,  i.  511. 
Fleming,  A.  P.  M.,  on  radiology  applied  to  testing.     1921,  i.  458. 
Fleming,  J.  A.,  on  electric  furnaces.     1911,  ii.  589. 

on  pyrometry.     1911,  ii.  503. 
Fleming,  R.,  on  strength  of  steel  structures.     1913,  ii.  664. 
Fleming,  W.  R.,  on  corrosion  of  iron  and  steel.     1912,  ii.  610  ;   1913,  i.  685. 
on  determination  of  carbon  in  steel.     1913,  i.  690. 
on  determination  of  oxygen.     1913,  ii.  699. 
Fletcher,  B.  J.,  on  artistic  treatment  of  cast  iron.     1913,  ii.  606. 
Fletcher,  G.,  on  peat  as  a  source  of  power.     1916,  i.  311. 
Fletcher,  J.  E. — 

Report  on  "Practice  in  the  manufacture  of  malleable  cast  iron."     1917, 
ii.  327. 

Paper  on  "  Cooling  of  steel  in  ingot  and  other  forms."  1918,  ii.  231  ; 
contraction  and  pipe  in  ingots,  232  ;  effect  of  variable  speed  of  cooling, 
2  \1  .  temperature  gradients  and  contraction,  257  ;  influence  of  cooling  <>n 
crystalline  structure,  262.-  -Discussion  :  J.  S.  Unger,  272  ;  E.  H.  Saniter, 
272;  Cosmo  Johns,  272  j  J.  S.  Unger,  273  ;  C.  H.  Desch,  273  j  W.  Rosen- 
hain,273;  J.  E.  Stead,  275 ;  J.  O.  Arnold,  275 ;  I.  E.  Lester,  276 ;  H.  H. 
Ashdown,  276  ;  W.  II.  Eatfield,  277  ;  Sir  R.  Hadfield,  278  ;  W.  A.  Bone, 
278;  .!.  E.  Fletcher  (reply),  279.—- Correspondence :  J.  E.  Stead,  280; 
II.  .1.  Xoung,  281  ;  II.  II.  Ashdown,  281  ;  S.  W.  Williamson,  282;  J.  E. 
Bletoher  (reply),  283. 
Paper  on  "Blast-furnaoe  and  cupola  slags:  their  ((imposition  and 
aphic  methods  for  determining  their  constitution."  1921,  i.  105  ;  blast 
furnace  slags,  106  j  influence  of  Al.,p:,  on  the  SiO?  activity  in  blast-furnaoe 
slags,  117;    characteristics  <>\  ooki  ash  slags,  119;    oupola  slags,  121; 
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Fletcher,  J.  E.  {continued) — 

summary,  124. — Discussion  :    C.  H.  Desoh,  125;    H.  Louis,  125;    J.  H. 

Whiteley,   12(1;   A.  F.  Hallimond,  127;   W.  Rosenheim,  127.— Correspon- 
dence :  J.  E.  Fletcher  (reply),  127. 

on  the  acid  hearth  and  slag.     1919,  i.  247. 

on  bosh  tuyeres.     1918,  ii.  225,  226. 

on  blast-furnace  practice.     1920,  i.  222. 

on  carburisation  of  iron  at  low  temperatures.     1919,  i.  444. 

on  corrosion.     1916,  i.  97. 

on  design  of  steel  castings.     1918,  ii.  468. 

on  function  of  slags.     1916,  i.  336. 

on  graphitisation  in  iron-carbon  alloys.     1919,  i.  582. 

on  growth  in  grey  cast  iron.     1918,  ii.  207. 

on  influence  of  hot-deformation  on  qualities  of  steel.     1918,  ii.  38. 

on  influence  of  gases  in  molten  steel.     1917,  i.  372. 

on  intercrystalline  cement  in  metals  and  elastic  limit.     1916,  i.  204. 

on  malleable  castings  industry.     1917,  ii.  325. 
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on  fuel  economy  in  blast-furnaces.     1918,  i.  212. 
Gibbs,  W.  E.,  on  corrosion  of  iron  and  alloys.     1916,  i.  391. 
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Gibson",  A.  E.,  on  new  aerial  tramway  for  mining  cliff  coal.     1915,  i.  535. 

Gibson,  C.  B.,  on  manufacture  of  electric  ferro-alloys.     1920,  i.  708. 

Gibson,  Heseltine,  elected  member.     1920,  i.  3. 

Gibson,  J.,  on  economics  of  mining.     1914,  i.  634. 

Gibson,  R.  E.,  on  transporting  coke.     1915,  i.  517. 

Gibson,  T.  W.,  on  mineral  and  iron  trade  statistics  of  Ontario.     1913,  i.  702. 

Gibson,  W.,  on  coal  in  Great  Britain.     191'3,  i.  536. 

on  coal  in  Wales.     1918,  ii.  450. 

on  fatigue  tests  of  aluminium  alloys.     1920,  ii.  392. 

on  iron  ore  in  England.     1920,  ii.  306. 

on  Yorkshire  and  Nottinghamshire  coalfield.     1913,  ii.  537. 
Gidanski,  C.  M.,  on  corrugation  of  rails.     1914,  i.  711. 
Giebelhausen,  H.,  on  vanadium-silicon  compounds.     1915,  ii.  319. 
Giele,  W.  S.,  on  foundry  patterns  and  moulding.     1911,  ii.  564. 

Gifford,  W.  S.,  on  electric  steel  practice  in  Great  Britain.    1913,  i.  629  ;   1921, 
i.  422. 

elected  member.     1916,  i.  3. 
Gigli,  T.,  on  natural  gas  in  Italy.     1912,  ii.  500. 
Gigliucci,  Conte  Mario,  elected  member.     1911,  i.  3. 
Gelard,  P.,  on  pulverised  coal.     1921,  ii.  346. 

on  refractory  materials.     1920,  ii,  317. 

on  silica  bricks.     1921,  i.  377. 
Gilbert,  C.  G.,  on  form  value  of  energy.     1921,  i.  381. 
Gilbert,  H.  N.,  on  apparatus  for  use  in  gas  analysis.     1914,  ii.  396. 
Gilchrist,  D.  A.,  on  basic  slag  as  affecting  agricultural  development.     1917, 

i.  368. 
Giles,  P.,  on  use  of  meteoric  iron  by  primitive  man.     1916,  ii.  351. 
Gill,  A.  C,  on  chromite  in  Alaska.     1921,  i.  374. 
Gill,  C.  S.,  on  coke  hardness.     1918,  i.  213. 

on  fuel  economy  in  blast-furnace.     1920,  ii.  109. 

elected  member.     1911,  ii.  9. 
Gill,  Ernest  William,  elected  member.     1919,  ii.  3. 
Gill,  George  Herbert,  elected  member.     1917,  ii.  2. 
Gill,  James  Pressley,  elected  member.     1921,  i.  2. 
Gill,  William  Norman,  elected  member.     1921,  ii.  9. 
Gelle,  Carl  Helmer,  elected  member.     1915,  i.  1. 
Gllle,  H.,  on  German  steelworks.     1911,  ii.  584. 
Gilles,  C,  on  cast  iron  briquettes.     1914,  ii.  327. 
( 1 1 LLES,  T.  W.,  on  heat  conductivity  of  firebricks.     1915,  i.  499. 
Gillett,  H.  W.,  on  manufacture  of  ferro-uranium.     1917,  ii.  452. 

on  melting  of  aluminium  scrap.      1917,  i.  357. 

on  pyromctry.     1911,  ii.  502. 

on  uranium  steel.     1917,"  ii.  464. 
cm.i.ii  \isi:\,  W.  <;.,  on  lieat  balance  of  blast-furnaces.     1911,  i.  579. 
GlLLIBAUX,  M.,  on  new  system  of  lining  mine  shafts.      1915,  i.  530. 
QlLLXSS,  G.  A.,  on  haulage  in  iron  ore  mines.      1911,  i.  528. 

Gnxif;.\\,  A.,  on  clays  ox  Northern  Yorkshire.     1917,  i.  300. 

Cm.I.M:  A\,    KliWK    It.,  elected    nienil>e|\        1918,  i.   3. 

({[[.use,  W.  0.  El.,  on  brown  ooal  In  New  Zealand.     1919,  ii.  474. 
(iii.i.Mw,  l<\,  on  iron  ore  in  Spain.     1911,  i.  517. 
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I  man.  F.,  on  origin  of  iron  ore.      1911,  i.  514. 
Gillon,  K..  on  by-product  coke-oven  praotice.     1912,  i.  471. 
(Jii.LOTT,  John  Francis,  elected  member.     1912,  ii.  5. 
Gillott,  Joseph  Peroival,  elected  member.     1913,  ii.  4. 
GiLLOTT,  WlLFRBD  Marsh,  elected  member.      1913,  ii.  4. 
Oilman,  G.  H.,  on  heat-treatment  of  rock  drill  steel.     1921,  ii.  389. 
G ii. mont,  E.  B.,  on  moulding  sand.     1912,  i.  521. 
Gilmore,  L.  E.,  on  cupola  design.     1915,  ii.  268. 

on  malleable  castings.     1915,  ii.  273  ;    1916,  ii.  425. 
Gilmore,  T.,  on  influence  of  briquetted  borings  on  foundry  products.    1918, 

i.  501. 
Gilpin,  C.  D.,  on  handling  iron  ore.     1916,  i.  300. 
Gilpin,  J.  E.,  on  origin  of  petroleum.     1911,  i.  552. 
Giltinan,  D.  M.,  on  metallurgy  of  high-speed  steel.     1921,  ii.  388. 
Giolitti,  F. — 

Paper  on  "  New  industrial  processes  for  the  case-hardening  of  steel." 

1911.  ii.  307  ;  theory  of  the  process  of  case-hardening,  308  ;  use  of  agents, 

310  ;    technical  advantages  obtained  by  employment  of  case-hardening 

agents,  312  ;    description  of  new  furnace  and  its  operation,  314 ;   results 

obtained  with  furnace,  323  ;   Bibliography,  329. 

on  behaviour  of  slag  enclosures  in  acid  steel.     1917,  i.  394. 

on  case-hardening.     1911,  i.  629,  ii.  595  ;    1915,  ii.  293  ;    1921,  ii.  384. 

on  case-hardening  of  chromium  steels.     1911,  ii.  595. 

on  case-hardening  of  nickel  steels.     1911,  ii.  594. 

on  control  of  quenching  temperature  of  steel  in  large  masses.     1914,  i.  694. 

on  cracks  in  ingots.     1920,  ii.  363. 

on  crystallisation  of  carbon  steels.     1913,  ii.  675. 

on  crystallisation  phenomena.     1913,  ii.  675. 

on  crystallography.     1920,  ii.  391. 

on  dendritic  structure.     1920,  ii.  391. 

on  formation  of  cementite.     1911,  ii.  635. 

on  genesis  of  ferrite.     1920,  ii.  390. 

on  heat-treatment  of  special  steels.     1917,  i.  384. 

on  microscopes.     1912,  ii.  615  ;   1920,  i.  757. 

on  malleable  cast  iron.     1911,  i.  605. 

on  solubility  of  slag  inclusions  in  molten  steel.     1915,  i.  618. 

on  steel  castings.     1921,  i.  439. 

on  woody  and  flaky  steel.     1919,  i.  692. 

on  woody  fractures  in  transverse  tests.     1919,  ii.  213. 

elected  member.     1913,  i.  2. 

presentation  of  Bessemer  Medal  to.     1919,  ii.  6. 

Giolitti,  F.,  and  F.  Carnevali — 

Paper  on  "Case-hardening  by  means  of  compressed  gases."  1911,  ii. 
331  ;  previous  experiments,  331  ;  modification  of  apparatus,  332  ;  steels 
employed,  335  ;  results  of  experiments,  338  ;  action  of  carbon  monoxide 
upon  metals,  341  ;  changes  in  pressures  of  equilibrium,  348  ;  conclusions, 
351. 

Gerard,  L.,  on  calorimetry.     1917,  ii.  361. 

Gikard,  M.,  on  interallied  specifications  for  aircraft.     1919,  i.  688. 

Girasoli,  Domenico,  elected  member.     1913,  i.  2. 

Cikaud,  J.  E.,  on  automatic  grabs.     1914,  i.  582. 
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Girvin,  H.  G.,  on  dry  air  blast.     1914,  i.  640. 
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Glantawe,  Lord  (J.  J.  Jenkins,  1st  Baron),  obituary  notice  of.    1915,  ii. 

203. 
Glaser,  E.,  on  the  Junkers  calorimeter.     1915,  i.  503. 
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elected  Vice-President.     1915,  i.  14. 
Glenck,  I.,  on  automatic  regulation  of  blast-furnace  gas  supply.     1913,  ii. 
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Glenn,  George,  elected  member.     1918,  i.  3. 
Glenn,  L.  C,  on  petroleum  in  United  States.     1920,  ii.  334. 
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Glockner,  on  origin  of  coal.     1912,  i.  461. 

Gludd,  W.,  on  low-temperature  carbonisation  of  coal.     1920,  ii.  328. 
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on  the  oxidation  of  coal.     1917,  i.  309  ;    1921,  i.  386. 
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Godfrey,  Edwin  Anderson,  elected  member.     1920,  i.  3. 
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354,  404. 
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Gomel,  J.,  on  flaky  fraoture  in  steel.    1921,  i.  460. 
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on  solubility  of  oarbon  in  iron.      1911,  ii.  644. 
Goerbns,  K.,  on  additional  transformation  points  in  steel.     1916,  ii.  461. 
on  iron-copper  system.     1917,  ii.  456. 
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KENS,  I\ — 

Paper  on  "  The  influence  of  oold- working  and  annealing  on  the  properties 

of  iron  and  Bteel."     C.S.M.,  1911,  iii.  320  ;  introduction,  320  ;    changes  in 

the  properties  of  iron  and  steel  resulting  from  cold-working,  322  ;  changes 

produced  in  cold -wo  iked  mild  steel  by  heat -treatment,  379  ;   conclusions, 

396  :   summary,  399  ;  tables,  400. 

on  corrugation  of  steel  rails.      1918,  i.  542. 

OB  gases  in  steel.     1916,  ii.  433,  434. 

on  heat  conductivity  of  firebricks.     1915,  i.  499. 

on  influence  of  cold  working  and  annealing  on  properties  of  iron  and  steel. 
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on  influence  of  thermal  treatment  on  interstrained  steel.     1914,  i.  692. 

on  impact  tests  on  steel  at  low  temperatures.     1913,  ii.  656. 

on  magnetic  properties  of  iron-carbon  and  iron-silicon  alloys.     1913,  i.  669. 
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eleeted  member.     1914,  i.  2. 

awarded  Carnegie  Gold  Medal.     1912,  i.  26. 

biographical  notice  of.     1912,  i.  27. 

ttel,  Emil  K.,  elected  member.     1920,  ii.  3. 
(toetz,  A.,  on  iron  ore  in  Ontario.     1912,  ii.  450. 

tze,  R.,  on  rock  drills.     1911,  i.  526. 
Golblum,  H.,  on  estimation  of  manganese.     1912,  ii.  623. 
Goldman,  J.  M.,  on  preservative  treatment  of  timber.     1915,  i.  531. 
Goldmann,  on  use  of  fluorspar.     1920,  i.  717. 

Goldmerstein,  L.,  on  use  of  manganese  fluoride  in  steelmaking.    1914,  ii.  338 ; 
1915,  i.  571. 

GOLDSCHMIDT,  H. 

Paper  on  "A  new  method  for  the  improvement  of  the  soundness  of 
steel  ingots  by  the  aid  of  thermit."  1912,  ii.  78;  introduction,  78  ;  defects 
arising  during  cooling,  79  ;  use  of  thermit  for  prevention  of  piping,  80  ; 
results  obtained  and  various  advantages,  81  ;  Dr.  Canaris'  experiments, 
83  ;  analyses  and  tensile  tests  of  thermit-treated  plates,  84 ;  results  of 
tests  of  ingots  treated  with  thermit,  84  ;  method  of  carrying  out  process, 
85  ;  results,  86.—  Discussion  :  J.  E.  Stead,  88  ;  W.  H.  Hatfield,  88  ;  O.  C. 
Morgan,  88. — Correspondence  :  H.  M.  Howe,  89. 
on  aluminium  in  ferro-titanium.     1911,  ii.  659. 

Goldschmidt,  V.  M.,  on  crystallography.     1921,  ii.  412. 

Goldstein,  H.,  on  coal  handling.     1917,  i.  336  ;   1918,  i.  486. 

Goltze,  F.,  on  magnetic  properties  of  iron  and  iron  alloys.     1913,  ii.  676,  677. 

Golubiatnikoff,  D.  W.,  on  petroleum  in  Russia.     1917,  ii.  373. 

Golyek,  E.  de,  on  petroleum  in  Mexico.    1912,  ii.  497,  638  ;   1914,  ii.  300. 

Gomez,  Alphonse,  elected  member.     1912,  ii.  5. 

GONTERMANN,  W. 

Paper  on  "Iron-silicon-carbon  alloys."  1911,  i.  421;  introduction, 
421  ;  materials  used  and  plan  of  experiments,  422  ;  observations  on  the 
iron-carbon  system,  426 ;  the  iron-silicon  system,  431  ;  ternary  systems, 
433  ;  crystallisation,  438  ;  transformations,  446  ;  crystallisations  (special), 
458  ;  transformations  (special),  468  ;  conclusion,  470. — Correspondence  : 
E.  Adamson,  471  ;  H.  C.  H.  Carpenter,  471  j  W.  H.  Hatfield,  472  ;  W. 
Gontermann,  (reply)  474. 

Gonzago-Poliakovski,  A.,  on  transport  of  petroleum.     1911,  i.  558. 

Gonzalez-Gordon,  Manuel,  elected  member.     1921,  ii.  9. 

Good,  Albert,  elected  member.     1911,  i.  3. 
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Good,  T.,  on  future  of  the  steel  trade.     1915,  i.  661. 
Good,  William  Barrett,  elected  member.     1920,  ii.  3. 
Goodale,  S.  L.,  on  Brinell  hardness  test.     1920,  i.  741. 

on  metallographic  accessories.     1912,  ii.  616. 

on  mine  supports.     1912,  i.  484. 
Goodall,  A.,  on  coke-oven  accessories.     1912,  ii.  492. 
Goodall,  S.  V.,  on  welding.     1919,  i.  679,  ii.  514. 
Goodchild,  W.  H.,  on  formation  of  ore  deposits.     1919,  i.  616  ;  ii.  458. 

on  origin  of  iron  ore.     1918,  i.  470. 
Goode,  R.  H.,  on  geology  of  coal.     1913,  i.  535. 
Goodin,  B.  J.,  on  coke  manufacture.     1912,  i.  471. 
Goodson,  H.  E.,  on  spectrum  of  iron.     1916,  i.  399  ;   1917,  i.  415. 
Goodwin,  J.  T.,  on  manufacture  of  shells.     1916,  i.  363. 
Goodwin,  W.  L.,  on  calcining  iron  ore.     1911,  ii.  493. 

on  iron  ore  in  Ontario.     1911,  ii.  477. 
Gordon,  C.  H.,  on  iron  ore  in  Tennessee.     1913,  i.  515. 
Gordon,  C.  S.,  on  use  of  pyrometers  in  steelworks.     1912,  ii.  473. 
Gordon,  D.,  on  foundry  cores.     1914,  ii.  329. 

on  moulding  a  screw  propeller.     1913,  i.  612. 

on  moulds  for  fly-wheels.     1914,  ii.  330. 

on  plaster  patterns.     1914,  ii.  329. 
Gordon,  Frederic  Donald,  elected  member.     1919,  i.  3. 
Gordon,  Frederick  Felix,  elected  member.     1919,  i.  3. 
Gordon.  J.  M.,  on  classification  of  coals.     1913,  ii.  537. 

on  equipment  of  collieries.     1914,  i.  623. 
Gordon,  John  Robertson,  elected  member.     1919,  i.  3. 
Gordon,  W.,  on  influence  of  shape  of  test-bars.     1912,  i.  559. 

on  tensile  tests.     1921,  ii.  399. 
Gordon-Smith,  G.,  on  mineral  wealth  of  Jugo-Slavia.     1921,  i.  372,  384. 
Gorski,  Henri  de,  elected  member.     1912,  ii.  5. 
Goshima,  on  iron  and  steel  industry  in  Japan.     1919,  i.  703. 
Gosman,  R.  B.,  on  reduction  of  iron  oxides  by  platinum.     1915,  i.  623. 
Gosrow,  R.  C,  on  coke  as  a  reducing  agent  in  the  electric  smelting  furnace. 
1916,  ii.  420. 

on  design  of  electric  furnaces.     1920,  i.  719. 

on  electric  furnaces  in  foundries.     1916,  i.  340. 
Goss,  W.  F.  M.,  on  smoke  abatement.     1917,  i.  308. 
Gothan,  W.,  on  geology  of  coal.     1913,  ii.  536. 

on  microscopic  structure  of  coal.     1916,  i.  308. 
<;<n tschalk,  A.  L.,  on  iron  ore  in  Brazil.     1916,  i.  294. 
Goudsow,  N.  T.,  on  elastic  limit  of  open-hearth  steel.     1917,  i.  401. 
(Ioikkk,  A.,  on  competition  of  petroleum.     1915,  i.  519. 
Gotrox,  I'.,  elected  member.     1921,  i.  3. 
Gouoh,  H.  .J.,  on  fatigue  testing.     1921,  ii.  397. 
Goujon,  B.,  on  cupola  practice.     1911,  ii.  559  ;    1912,  ii.  538  ;    1913,  i.  606. 

on  foundry  mixtures.      1911,  i.  594. 

on  shrinkage  of  castings.      1911,  ii.  570. 
Gor.jos,  .hu;s,  obituary  notice  of.     1920,  i.  6<>5. 
CurjON',  L.,  on  production  of  Steel  eastings.      1913,  ii.  601. 

on  French  and  American  cupola  practice.     1913,  ii.  596. 
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Gould,  C.  N.,  on  geology  of  natural-gas.     1912,  ii.  500. 
on  natural  gas  in  United  States.      1913,  i.  561. 
on  petroleum  in  United  States.     1913,  ii.  553  ;    1914,  ii.  299. 
3SKOFF,  W..  on  coal  washing.     1911,  i.  577. 

i'al.  E.,  on  estimation  of  carbon.     1911,  ii.  656  ;    1912,  ii.  618. 
Booty,  A.,  on  cleaning  of  blast-furnace  gas.    1913,  i.  587  ;  1914,  i.  331  ;  1921, 
i.  404. 

on  gas-engines.     1912,  ii.  180. 

on  history  of  the  open-hearth  process.     1913,  i.  630. 

on  oil-fired  furnaces.     1920,  i.  720. 

on  recovery  of  by-products  in  iron  and  steel  works.     1918,  ii.  464. 

on  utilisation  of  blast-furnace  gas.     1912,  i.  500. 

on  utilisation  of  coke-oven  gas.     1913,  i.  549. 

on  wire-drawing.     1912,  ii.  208. 

obituary  notice  of.     1921,  ii.  328. 
Qow,  C.  C,  on  the  Nathusius  electric  furnace.     1912,  i.  90. 

elected  member.     1919,  ii.  3. 
Gowan,  Arthur  Byram,  elected  member.     1915,  i.  2. 
Gower,  William  Edward,  elected  member.     1919,  i.  3. 
Gowland,  W.,  on  history  of  iron.     1913,  i.  595. 
Goyon,  J.  de,  on  steel  making.     1918,  i.  512. 
Grace,  E.  G.,  on  manufacture  of  ordnance.     1913,  i.  652. 
Grace,  Eugene  G.,  elected  member.     1914,  ii.  xix. 
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Holgate,  T.  E.,  on  carburisation  of  iron.     1915,  ii.  114. 

on  the  failure  of  cast-iron  pipes.     1913,  i.  684. 
Holicky,  J.,  on  classification  of  foundry  iron  by  analysis.     1911,  ii.  560. 

on  moulding  sand.     1912,  ii.  546. 
Holiday,  R.,  on  use  of  electric  power  in  collieries.     1914,  ii.  308. 
Holland,  E.  B.,  on  calorimetry.     1920,  i.  685. 
Holland,  J.,  on  the  ganister  industry  in  Sheffield.     1918,  i«  476. 
Holland,  Sir  T.  H.,  on  coal  in  India.     1911,  i.  543. 

on  Indian  blast-furnaces.     1911,  i.  585. 
Hollander,  S.  G.,  on  hardening  of  dies.     1911,  i.  634. 
Holle,  W.,  on  analysis  of  ground  basic  slag.     1915,  i.  634. 
Hollender,  on  explosion  in  collieries.     1912,  i.  489. 

on  gases  in  coal-mines.     1911,  ii.  533. 
Holliday,  Hubert,  elected  member.    1912,  ii.  6. 
Hollings,  J.  S. — 

Paper  on  "  A  few  notes  on  bosh  tuyeres."     1918,  ii.   217.     Discussion  : 

J.  E.  Fletcher,  225  ;  T.  Turner,  225  ;   E.  E.  Wood,  226  ;   Sir  R.  Hadfield, 

226.— Correspondence  :  J.  E.  Fletcher,  226  ;   J.  S.  Hollings  (reply),  227. 

on  carbon  hearths  for  blast-furnaces.     1914,  ii.  320. 

on  cleaning  blast-furnace  gas.     1920,  ii.  85. 

on  coke  hardness.     1918,  i.  207. 

on  fuel  economy  in  blast-furnaces.     1918,  i.  206  ;    1920,  ii.  108. 
Hollinus,  W.  W. — 

Paper  on  "  Variations  in  the  heat  supplied  to  the  blast-furnace,  and  their 

effect  on  fuel  consumption."    1920,  ii.  91. — Discussion  :  A.  K.  Reese,  103 

H.  Laing,  105  ;  F.  W.  Harbord,  106  ;  A.  K.  Reese,  107  ;  W.  J.  Foster,  107 

W.  Moore,  108  ;  J.  S.  Hollings,  108  ;  C.  H.  Ridsdalc,  109  ;  C.  S.  Gill,  109 

J.  E.  Stead,  110. — Correspondence  :   A.  K.  Reese,  110,  W.   W.  Hollings 

(reply),  110. 

elected  member.     1920,  i.  4. 
Polling worth,  D.  V.,  on  theory  of  coking.     1917,  ii.  368. 
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Hollini.w  oi;th.  R.  V.,  on  coke-oven  gas.     1919,  i.  641. 

Hollis,  H.,  on  electric  conditions  of  arc  furnaces.     1916,  ii.  432. 

Hollman,  E.,  on  structure  of  limey  slags.     1919,  ii.  489. 

Holli  >u  ly,  <  1.  T.,  on  valuation  of  ores  and  minerals.     1912,  ii.  044. 

Holm,  H.,  on  coking  of  peat.     1919,  i.  041. 

Holmes,  Albert  Baden,  elected  associate.     1921,  ii.  12. 

Holmes,  A.  J.,  on  systematisation  of  foundry  operations.     1914,  ii.  335. 

Holmes,  Colin  W.  F.,  elected  associate.     1917,  i.  5. 
transferred  to  membership.     1920,  i.  7. 

Holmes,  Edward,  elected  member.     1911,  ii.  9. 

Holmes,  J.  A.,  on  coal  in  the  United  States.     1911,  ii.  510. 
on  combustion  of  coal.     1911,  i.  538. 

HolMBS,  John  William,  elected  member.     1916,  i.  3. 

Holmes,  T.  E.,  on  a  new  form  of  electrically-driven  rolling-mill.    1913,  i.  90. 

Holmgren,  E.  F.,  on  power  requirements  of  rolling-mills.     1920,  i.  728. 
on  electric  smelting.     1920,  ii.  300. 

Holmgren,  G.  M.,  on  iron  ore  in  United  States.     1915,  i.  485. 

Holroyd,  C.  J.,  on  electrical  equipment  of  collieries.     1911,  ii.  528. 

Holt,  A.,  on  allotropy  and  metastibility  of  metals.     1915,  ii.  321. 

Holt,  F.  von,  on  heat  efficiency  of  open-hearth  furnaces.     1914,  ii.  337. 
on  utilisation  of  blast-furnace  gas.     1912,  i.  500. 

Holt,  R.  B.,  on  tramway  rails.     1911,  i.  054  ;    1912,  i.  570. 

Holz,  O.,  on  character  of  basic  pig  iron.     1921,  ii.  377. 

Holzhutter,  E.,  on  briquetting  of  iron  ore  and  flue  dust.     1912,  i.  451 

Holzwarth,  H.,  on  gas-turbines.     1920,  ii.  341. 

Holzweiler,  C,  on  roll-draughting.     1911,  i.  012  ;    1915,  i.  579. 

Homan,  J.  G.,  on  manufacture  of  steel  sheets.     1913,  i.  052,  ii.  045. 

Homerberg,  Victor  Oliver,  elected  member.     1920,  ii.  4. 

Homersham,  Thomas  Henry  C,  on  electric  refining  of  steel.     1918,  i.  513. 
elected  member.     1918,  i.  3. 

Homfray,  I.  F.,  on  absorption  of  gases  by  charcoal.     1911,  i.  548. 

Honda,  KOtaro — 

I'n per  on  "  Nature  of  the  A2  transformation  in  iron."  1915,  i.  199  ; 
introduction,  199;  heat  associated  with  A2  transformation,  202;  mag- 
netisation a)  high  temperatures,  211  ;  does  the  A,  transformation  depend 
upon  externa]  conditions?  222:  electric  resistance  at  high  temperatures, 
22<i :  t  hernial  expansions  al  high  temperal  ures,  229  ;  magnet  ic  expansions 
at  high  temperatures,  231  ;  thermo-electric  property  at  high  temperatures, 
233;  mechanical  properties  and  crystallographic  structure,  234;  theory 
of  ferro-magnetism,  236 ;  Discussion  :  SirR.A.  Hadfield,  242 ;  J.  E.  Stead, 
244;  II.  Le  Chatelier,  245 ;  W.  Rosenhain,  246. —  Correspondence:  <J.  K. 
Burgess,240;  ( '.  II.  Desch,  251  ;   W.  II.  Hatfield,  251  ;  A.  McCance,  252. 

Paper  on  "  Magnetic  analysis  as  a.  means  of  studying  the  structure  <>f 
iron  alloys."  1918,  ii.  375;  introduction,  375  ;  pureiron,  376  ;  cementite 
and  double  carbide  of  iron  and  tungsten,  378  ;  carbon  stools,  384  ;  tungsten 

steels,  30.3;    discussion  of  results  of  previous  investigations,  415. — Corn- 

spondence  .   T.  Swindon  lis. 

Papei  "  <)m  the  Hon  allotropic  nature  of  the  A2  transformation  in  iron." 
1919,  i.  1:57.  Oorrespondena  :  II.  M.  How.-.  465;  A.  McCance,  405; 
C.  Benedi<  I.  .  186. 

I'n  p<  r  on  "    The  nat  wre  ol  t  he,  A  I  t  ransloi  niat  ion  and  a  t  heoiy  of  (piemh- 

iiil'.''    1919,  ii.  I  lo  ;   conclusions,  437.  -Correspondence:   H.  Le  Chatelier, 
439;  J.  II.  G.  Monypenny,  139. 
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Honda,  Kotab  (continued) — 

Paper  "  On  graphitisation  of  iron-carbon  alloys/'  1920,  ii.  287  ;  intro- 
duction, 287;  effect  of  the  maximum  temperature  and  the  time  of  ex- 
posure,  289  ;  effect  of  the  mode  of  oooling,  290  ;  efEeot  of  special  treatment 
during  melting,  291  ;  efEeot  of  the  previous  heat -treatment,  292;  effect 
of  annealing  at  a  temperature  belo\y  eutectio  point,  293. 

Paper  on  "  Docs  the  critical  point  depend  on  the  strength  of  tho  mag- 
netising field?''     1921,  ii.  184. 

on  allotropic  changes  of  iron  at  high  temperature.     1918,  ii.  502. 
on  critical  points  of  iron.      1913,  i.  078. 
on  elasticity  of  nickel  steels.      1919,  ii.  532. 
on  elasticity  of  steel.      1921,  ii.  402. 

on  expansion  of  steel  at  high  temperature.     1918,  ii.  499. 
on  hardness  of  metals.      1918,  i.  530. 
on  iron  cobalt  alloys.     1919,  ii.  530. 
on  irreversibility  of  nickel  steel.     1918,  ii.  505. 
on  magnet  steel.     1920,  ii.  387  ;    1921,  i.  462. 
on  magnet  ic  and  electric  properties  of  iron  and  steel.     1913,  ii.  677  ;   1914. 

ii.  375,  377. 
on   magnetic  investigation  of  the  state  of  cementite  in  carbon  steels. 

1918,  i.  552. 
on  magnetic  susceptibility  of  iron  compounds.     1915,  i.  617. 
on  magnetic  susceptibility  of  manganese  oxides.     1914,  ii.  379. 
on  magnetisation  of  iron  alloys.     1921,  i.  463. 

on  structural  changes  of  magnet  steel  due  to  heat-treatment.     1918,  i.  553. 
on  temperature  of  the  reversible  transformation  points.     1917,  ii.  444. 
on  theory  of  invar.     1920,  i.  755. 
on  thermal  effects  and  magnetic  changes  at  high  temperatures.     1914,  i. 

713. 
on  tungsten  steel.     1918,  ii.  503  ;    1919,  ii.  530,  531. 
on  thermal  and  electric  conductivity  of  nickel  steel.     1918,  ii.  504. 
on  thermal  and  electric  conductivity  of  steel  at  high  temperature.     1918,  ii. 

504. 
on  thermo-magnetic  properties  of  carbides  in  steels.     1918,  i.  552. 
on  transformations  of  iron  and  steel  at  high  temperatures.     1914,  i.  719. 
elected  member.     1915,  i.  2. 
Honda,  K.,  I.  Matsushita  and  S.  Idei — 

Paper  on  "  The  cause  of  cuienching  cracks."     1921,  i.  251  ;   summary, 
265.— Discussion  :  J.  O.  Arnold,  267  ;   W.  H.  Hatfield,  267.— Correspond- 
ence :  A.  McCance,  267. 
Honda,  K.,  and  T.  Murakami — 

Paper  :   "  Note  on  the  structural  constitution,  hardening  and  tempering 
of  high-speed  steel  containing  chromium  and  tungsten."     1920,  i.  647; 
summary,  656. 
Honda,  K.,  and  >S.  Saito — 

Paper  on  "  The  formation  of  spheroidal  cementite."     1920,  ii.  261. — 
Correspondence  :   N.  Belaiew,  268. 
Honda,  K.,  and  H.  Takagi — 

Paper  on  "  The  magnetic  transformation  of  cementite,  with  a  note  on 
the  magnetic  aspects  of  the  A3  transformation  in  pure  iron."  1915,  ii.  181  ; 
previous  investigations  on  magnetic  transformation,  181  ;  analyses  of 
specimens  of  white  pig  iron  studied  by  authors,  182  ;  method  of  measuring 
magnetisation,  182  ;   results  of  magnetic  and  thermal  studies,  185 ;   con* 
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Honda,  K.,  and  H.  Takagi — {continued) — 

elusions.  1  Si* ;   magnetic  study  of  the  A3  transformation  in  pure  iron,  190  > 

percentage  of  impurities  contained  in  specimens  used  by  authors,  190  ; 

results  of  experiments,  192  ;   comparison  of  results  of  present  experiment 

with  those  of  the  thermal  analysis  carried  out  by  G.  K.  Burgess,  193  ; 

theory  of  magnetons,  194 ;   results  of  calculation  relating  to  heating  and 

cooling,  195. — Correspondence  :   A.  McCance,  196. 

Paper  on  "  The  cause  of  the  irreversibility  of  nickel  steels."     1919,  ii. 

353. — (Discussion  :   Conjointly  with  paper  by  Dr.  J.  H.  Andrew,  q.v.). 
Honda,  K.,  K.  Tawara  and  H.  Takagi — 

Paper  on  "  The  transformations  of  special  steels  at  high  temperatures." 

1916,  i.  244 ;    introductory,  224 ;    D.  S.  W.  steel,   230  ;    ultra    capital 

Seebohm,  235  ;  new  capital  Seebohm,  238  ;    Bohler  super -rapid  steel,  241  ; 

Novo  steel,  244  ;  carbon  steels,  253  ;  Becker  diamond  steel,  254. 
Honiger,  W.,  on  use  of  cinematograph  for  recording  impact  tests.    1913,  ii.  656. 
Hood,  B.  B.,  on  magnetic  concentration  of  iron  ore.     1915,  ii.  224. 
Hood,  Christopher,  elected  member.     1912,  ii.  6. 
Hood,  H.  T.,  on  heat-treatment  of  steel.     1916,  i.  359. 
Hood,  0.  P.,  on  coal  storage.     1921,  i.  398. 

on  distillation  of  fuels.     1921,  i.  381. 

on  tests  of  a  gasoline  locomotive  for  mine  haulage.     1916,  i.  325. 

on  Trent  process  of  coal  cleaning.     1921,  ii.  359. 

on  working  of  petroleum.     1913,  ii.  553. 
Hood,  W.  W.,  on  stone-dusting  in  collieries.     1916,  ii.  413. 
Hooghwinkel,  G.  J.,  on  electric  hoisting  in  collieries.     1911,  ii.  531. 

on  electric-driving  of  rolling-mills.     1911,  i.  610. 
Hooper,  F.  A.,  on  lifting  magnets.     1921,  i.  427. 
Hooper,  G.  K.,  on  construction  of  foundries.     1911,  ii.  562. 

on  continuous  moulding.     1913,  i.  612. 
Hooper,  G.  R.,  on  annealing  furnaces.     1912,  i.  548. 
Hoover,  C.  R.,  on  atomic  weight  of  carbon.     1915,  ii.  333. 

on  atomic  weight  of  iron.     1912,  ii.  608. 
Hoover,  H.  C,  on  history  of  mining.     1913,  i.  522. 

on  stabilisation  of  coal  industry.     1920,  ii.  342. 
Hoover,  L.  H.,  on  history  of  mining.     1913,  i.  522. 
Hopkins,  George  A.,  elected  member.     1919,  i.  3. 
Hopkins,  O.  B.,  on  asbestos  deposits  of  Georgia.     1915,  i.  502. 

on  petroleum  in  United  States.     1920,  ii.  332. 
Hopkinson,  B. — 

l'<i per   on    "The    magnetic   and    mechanical   properties   of   manganese 

steel."    Hee  Hadfield,  Sir  B.  A. 

on  elastic  hysteresis  of  steel.      1913,  i.  663. 

mi  high-frequency  tests  of  metals.      1912,  i.  562. 

on  magnetic  properties  of  iron  alloys.      191 1,  i.  656. 

on  magnetic  properties  of  manganese  steel.     1915.  i.  616. 

on  new  method  of  cooling  gas-engines.      1913,  ii.  562. 

on  tenacity  and  deformation  of  steel  at  high  temperatures.     1913,  i.  289 

Hopkinson,  John  Au  i:i;i>,  elected  member.      1916,  ii.  1. 
Hopp,  J.  E.,  on  foundry  problems.     1921,  ii.  369. 
Hmiti.k,  W.  E.,  on  natural  gas  in  Louisiana.     1911,  ii.  519 
on  petroleum  in  Louisiana.     1911,  ii.  515. 
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Hopwood,  A.,  on  properties  of  fireclays.     1913.  ii.  525. 
HOFWOOD,  W.,  on  ooal  in  North  Borneo.     1917,  i.  312. 

on  mine  drainage.     1916,  ii.  411. 
Sorb,  R.  E.,  on  iron  ore  in  Ontario.     1913,  i.  511. 

on  utilisation  of  low-grade  ores.     1921,  i.  409. 
Horel.  U.,  on  use  of  winding-ropes.     1911,  ii.  531. 

on  winding-engines.     1911,  ii.  531. 
Horhager,  J.,  on  magnesite.     1911,  ii.  498. 
Horxaday,  W.  D.,  on  composition  of  coal.     1912,  i.  462. 

on  graphite  mines  in  Mexico.      1913,  i.  531. 

on  petroleum  in  Mexico.     1912,  ii.  497. 

on  petroleum  in  Texas.     1912,  ii.  498. 
Horxe,  Sir  Robert,  speech  at  annual  dinner  by.     1920,  i.  658. 
Horxer,  J.,  on  bending  and  welding  rolled  sections.     1913,  ii.  643. 

on  construction  of  core  boxes.     1919,  ii.  493. 

on  construction  of  roofs  for  foundries.     1913,  ii.  609. 

on  design  of  an  iron  foundry.     1921,  ii.  369. 

on  an  eighteenth-century  moulding-shop.     1917,  i.  360. 

on  faulty  castings.     1918,  i.  508. 

on  foundry  cranes.     1915,  i.  566. 

on  foundry  patterns  and  moulding.     1911,  i.  599  ;    1913,  ii.  606  ;    1918,  i. 
507  ;   1919,  i.  659. 

on  manufacture  of  projectiles.     1915,  ii.  299. 

on  method  of  moulding  hollow-ware  in  France.     1911,  ii.  565. 

on  methods  of  pouring  castings.     1921,  i.  415. 

on  methods  of  pulley  moulding.     1914,  ii.  330. 

on  strainer  moulds.     1917,  ii.  398. 
Horxer,  J.  G.,  on  foundry  patterns  and  moulding.     1911,  i.  599  ;    1916,  i.  341. 

on  special  castings.     1916,  ii.  427. 

on  the  working  of  cupolas.     1913,  ii.  596. 
Horxer,  F.  W.,  on  concentration  of  molybdenum  ores.     1917,  ii.  347. 
Horxer,  W.  J.,  on  joints  in  foundry  patterns.     1913,  ii.  606. 
Horxor,  H.  A.,  on  application  of  electric  welding  to  shipbuilding.     1919,  i.  678. 
Horry,  W.  S.,  on  electric  furnsPce  practice.     1914,  ii.  340. 
Horsburgh,  E.  M.,  on  fracture  of  wire  in  ropes.     1921,  ii.  401. 
Horsburgh,  Gordox  Doxald  Lee,  elected  member.     1921,  ii.  10. 
Horsfield,  Edward  Baixes,  elected  member.     1911,  i.  3. 
Horsley,  Siward  Myles,  elected  member.     1918,  i.  3. 
Hort,  H.,  on  corrugation  of  rails.     1913,  i.  666. 

Hortox,  F.  W.,  on  statistics  of  accidents  in  mines  in  United  States.     1913,  ii. 
724  ;    1914,  i.  632. 

on  use  of  molybdenum.     1917,  ii.  347. 
Horton*,  J.,  on  Baldwins'  steelworks.     1921,  i.  427. 

on  British  iron  and  steel  industry.     1917,  i.  425  ;    1921,  ii.  365. 

on  plant  of  Skinningrove  Iron  Co.     1920,  ii.  321. 
Horvitz,  G.  J.,  on  metallography  of  high-speed  steel.     1919,  ii.  509. 

on  physical  qualities  of  chrome  steel.     1919,  ii.  524. 
Horwood,  A.  R.,  on  coal  in  Leicestershire.     1920,  i.  692. 
Hoskixs,  A.  J.,  on  oil-shale  of  Colorado.     1919,  ii.  478. 
Hoskixs,  Arthur  Sidxey,  elected  member.     1920,  ii.  4. 
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Hoskins,  Cecil  Harold,  elected  member.     1920,  ii.  4. 
Hoskison,  T.,  on  cooling  blast-furnace  boshes.     1913,  i.  580. 

elected  member.     1921,  ii.  10. 
Hostetter,  J.  C,  on  artificial  and  natural  oxides  of  iron.     1918,  ii.  430. 

on  electrolytic  analysis  of  iron.     1913,  ii.  700. 

on  estimation  of  vanadium.     1912,  ii.  020. 

on  origin  of  iron  ore.     1917,  i.  282. 

on  reduction  of  iron  oxides  by  platinum.     1915,  i.  023. 

on  zonal  growth  of  hamiatite  in  relation  to  origin.     1918,  ii.  430. 

Hothersall,  W.  C,  on  prevention  of  hardening  cracks  in  tool  steel.     1921,  i. 
224. 

Houbaer,  E. — 

Paper  on  "  The  utilisation  of  blast-furnace  and  coke-oven  gases  in 
metallurgy."  1913,  ii.  08  ;  introduction,  08  ;  the  combustion  of  gases,  09  ; 
general  considerations,  75  ;  blast-furnace  gas,  70  ;  coke-oven  gas,  78  ; 
metal  mixers,  85  ;    open-hearth  furnaces,  89  ;    reheating  furnaces,  94. — 

Discussion  :  O.  Petersen,  109  ;  W.  A.  Bone,  111 ;  T.  C.  Hutchinson,  109  ; 
J.  A.  Smeeton,  113  ;  A.  Cooper,  115. — Correspondence  :  Greville  Jones, 
115  ;   E.  Houbaer  (reply),  110. 

on  Bourcoud  direct  process.     1921,  ii.  307. 

on  electric  steel  refining.     1913,  ii.  303. 

on  production  of  sound  ingots.     1913,  i.  59,  032. 

elected  member.     1912,  ii.  0. 
Houben,  J.,  on  determination  of  iron.     1920,  ii.  397. 
Hougen,  O.  A.,  on  physical  characteristics  of  refractories.     1920,  i.  081. 
Houghton,  S.  A. — 

Paper  on  "  Failures  of  heavy  boiler  shell  plates."    1914,  i.  200  ;  principal 

details  of  failures  experienced  by  author,  200  ;  case  in  which  partial  cracks 

only  have  occurred,  2(58  ;    plates  which  have  cracked  right  across  in  the 

boiler  shop,  273  ;   plates  which  have  failed  under  the  hydraulic  test,  270  ; 

probable  causes  of  failures,  and  points  to  be  complied  with  to  avoid  risk 

of  failure,  282  ;   summary,  292. — Discussion  :   S.  A.  Houghton,  293  ;   J.  T. 

Milton,  293  ;    C.  E.  Stromeycr,  300  ;    I).  Colville,  301  ;    A.  W.  Richards, 

302;   F.  W.  Harbord,  302;'  J.  E.  Stead,  303,  300;   A.  Lamberton,  305; 

W.  Bosenhain,  300. — Correspondence  :  J.  A.  1'ickard,  308  ;  T.  M.  Service, 

308  ;   .J.  E.  Stead,  311  ;   S.  A.  Houghton  (reply),  313. 

on  failure  of  boiler  plates.     1917,  ii.  170  :    1918,  i.  329.  542,  ii.  494. 
Houldswokth,  H.  S.,  on  thermal  expansion  of  silica.      1921,  ii.  342. 
How,  HBNBY  Kdmund,  elected  associate.      1917,  i.  5. 
Howard,  C,  on  electric  control  of  steel  mills.     1920,  ii.  367. 
Howard,  J.  Iv,  mi  endurance  of  steels.     1921,  ii.  398. 

on  influence  of  cold  working  on  fatigue.     1919,  ii.  519. 

on  Internal  strains  in  steel.     1921,  ii.  402. 

on  production  of  sound  ingots.     1913,  i.  636. 

on  mil  failures.     1912,  i.  571.  ii.  594  ;    1914,  i.  710,  ii.  373  ;    1918,  i.  541  ; 
1919,  i.  686;    1921,  i.  460,  ii.  405,  406. 

on  strength  of  riveted  joints.     1915,  ii.  314. 

on  besl  -  <>f  boilers.     1912,  i.  564. 

on  testfl  of  rails.      1912,  ii.  382. 

on  tests  of  structural  material.     1911,  i.  648;    1912,  ii.  386. 

Howard,  .Ions  \Viu.i\m.  obituary  notice  of.      1912,  ii.  433. 
Howartii,  ('•.    B.f  on  flue  ^r.t s  analysis.      1921,  i.   173. 
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Howarth,  George  Edwin,  elected  member,     1914,  i.  2. 
Bows,  H.  M.— 

Paper  on  "  Does  oommercial  hyper-cut  eetic  white  iron  free  from  man- 
ganese exist."  1912,  ii.  291. — uorrespondence :  J.  E.  Stead,  293;  W. 
Guertler,  293  ;   W.  11.  Hatfield,  293  ;    11.  ML  Howe,  294. 

Paper  on  '"  Work  of  the  Engineering  Division  of  the  National  Research 
Council,  Washington,  U.S.A."     1919,  i.  133. — Discussion:    H.  M.  Howe, 
137  i  W.  Rosenhain,  137  ;  T.  Turner,  138 ;   P.  G.  Cottrell,  139  j  H.  Louis, 
140;   H.  M.  Howe  (reply),  141. 
on  the  aoid  dearth  and  slag.     1919,  i.  2-4(1. 
on  allot  ropy  of  iron.     1912,  ii.  279. 

on  cellular  structure  of  hypo-eutectoid  steel.     1912,  ii.  G05. 
on  critical  cooling  velocities  of  chromium  steel.     1916,  i.  148. 
on  critical  ranges  of  pure  iron.     1913,  i.  347. 
on  crystallisation  of  ingots.     1919,  ii.  500. 

on  crystallising  properties  of  electro-deposited  iron.     1913,  ii.  152. 
on  deformation  lines  in  manganese  steel.     1915,  i.  600. 
on  determination  of  critical  points,  Arl,  Acl.     1913,  ii.  410. 
on  determination  of  the  line  S  E  in  the  iron-carbon  diagram.     1917  i.  199. 
on  divorcing  annealing.     1914,  ii.  357. 

on  equilibrium  temperature  in  carbon  steel.     1913,  ii.  680,  681. 
on  erosion  of  guns.     1918,  i.  533. 
on  Gayley  dry-air  blast  process.     1913,  ii.  580. 
on  grain  growth  in  steel.     1917,  ii.  445. 
on  hardening  of  manganese  steel.     1914,  ii.  368. 
on  hardening  of  various  alloy  steels.     1915,  i.  584. 
on  high-speed  steel.     1919,  i.  337. 

on  influence  of  annealing  on  chemical  properties  of  steel.     1913,  i.  647. 
on  influence  of  elements  on  the  mechanical  properties  of  steel.     1916,  ii. 

357. 
on   influence   of  heat-treatment   on   the  thermo-electric   properties  and 

specific  resistance  of  carbon  steels.     1916,  ii.  286. 
on  influence  of  high  carbon  on  cpiality  of  charcoal  iron.     1913,  i.  658. 
on  influence  of  manganese  on  steel.     1917,  ii.  448. 
on  influence  of  overstrain  on  strength  of  metals.     1914,  ii.  365. 
on  influence  of  quenching  temperature  and  time  of  tempering  on  properties 

of  steel.     1917,  i.  396. 
on  influence  of  sulphur  on  stability  of  iron  carbide.     1913,  i.  163. 
on  intercrystalline  cement  and  elastic  limit.     1916,  i.  205. 
on  the  iron-carbon  diagram.     1913,  i.  680. 
on  manufacture  of  files.     1919,  i.  379. 

on  metallography  and  microstructure.     1912,  i.  581  ;    1917,  ii.  445. 
on  microscopic  constituents  of  iron  and  steel.     1912,  ii.  375. 
on  the  non-allotropic  nature  of  the  A2  transformation  in  iron.     1919,  i.  457. 
on  nomenclature  of  iron  and  steel.     1911,  i.  660,  ii.  633;    1912,  i.  578, 

ii.  374. 
on  open-hearth  practice.     1920,  i.  714. 
on  oxygen  in  iron.      1921,  i.  294. 

on  piping  and  segregation  in  ingots.      1911,  i.  636  ;    1916,  i.  349. 
on  plastic  deformation  of  steel.     1914,  i.  703. 
on  production  of  sound  ingots.     1912,  ii.  <>7,  89  ;    1915,  i.  95. 


Clii  NAME    INDEX. 

Howe,  H.  M.,  on  pro-eutectoid  cementite.     1912,  ii.  382. 

on  properties  of  ingots.     1916,  ii.  181. 

on  segregation  of  graphite  in  cast  iron.     1912,  ii.  584. 

on  shock  tests.     1914,  i.  704. 

on  stresses  caused  by  cold-rolling.     1921,  i.  456. 

on  structure  of  steel  during  solidification.     1917,  i.  412. 

on  transformation  of  steel  in  slow  cooling.     1913,  i.  676. 

on  welding-up  of  blowholes  in  steel.     191 1,  i.  83. 
Howe,  H.  M.,  and  Arthur  G.  Levy — 

Paper  on  "  Notes  on  Pearlite."    1916,  ii.  210.    Discussion  :  J.  0.  Arnold, 

233  ;  T.  Turner,   235 ;  W.  Rosenhain,  236  ;  Sir  Robert  Hadfield,   238  ; 

W.  H.  Hatfield,  238.— Correspondence  :  H.  M.  Howe  (reply),  239. 
Howe,  J.  A.,  on  constituents  of  fireclays.     1919,  i.  626. 

on  work  of  the  Geological  Survey  on  refractory  materials.     1917,  i.  292. 
Howe,  J.  F.,  on  stresses  in  wire  ropes.     1919,  ii.  526. 
Howe,  R.  M.,  on  blast-furnace  refractories.     1920,  i.  678. 

on  fireclay  mixtures.     1920,  i.  682. 

on  influence  of  slag  temperature  on  refractories.     1919,  i.  633. 

on  linings  for  electric  furnaces.     1921,  i.  378. 

on  magnesite  refractories.     1920,  ii.  315. 

on  refractory  mortars.     1921,  i.  379. 

on  testing  of  fireclay  refractories.     1921,  i.  377. 

on  work  of  Refractories  Manufacturers'  Association.     1920,  i.  677. 

Howell,  A.  E.,  on  general  foundry  practice.     1917,  i.  347. 

Howell,  G.,  on  oil-fields  of  Russia.     1914,  ii.  296. 

Howell,  I.  I.,  on  nature  and  uses  of  semi-steel.     1915,  i.  561. 

Howell,  R.  H.,  on  geology  of  Lawton  oil-fieljl.     1916,  i.  317. 

Howell,  S.  D.,  on  explosives  for  mining  operations.     1913,  ii.  566. 

Howell,  S.  M.,  on  artificial  crystallisation  of  carbon.     1912,  i.  585. 

Howland,  H.  P.,  on  coke  consumption  in  blast-furnaces.     1916,  i.  330  ;    1917, 
i.  338. 

Howlev,  J.  P.,  on  coal  in  Newfoundland.     1913,  ii.  541. 
Howson,  R.,  obituary  notice  of.     1911,  ii.  453. 
PiOYER,  on  manganese  ore  in  Spain.     1912,  i.  441. 
Hoyland,  Colin  George,  elected  member.     1917,  i.  3. 
HoYLE,  Donald  George,  elected  member.     1919,  ii.  3. 
Hoylk,  .1.,  Rossitkr,  speech  at  dinner  by.     1913,  i.  476. 
Hovt,  S.  L.,  on  corrosion  tests  of  sheets.    1919,  ii.  534. 

on  manganese  alloys  in  open-hearth  practice.     1919,  i.  662. 

on  static,  dynamic  and  notch  toughness.     1919,  i.  684. 

on  steel  for  automobile  construction.     1916,  i.  380. 

elected  member.     1920,  i.  4. 
Hi  am;.  ( I.  T.,  on  conversion  <>t  white  iron  to  foundry  grades.    1919,  ii.  483. 
IIuakt,  I'.AKON  Febnand  l>\  obituary  notice  of.     1911.  ii.  454. 
Huart,  I'.akon  E.  d',  obituary  notice  of.     1912.  i.  ill. 

HUABT,  K.  <l\  on  inclusions  in  steel.      1919.  ii.  523. 

Bubbabd,  Ainiii  i:  Ki.u  u;i>.  eleoted  assooiate.     1921.  i.  6. 

HVBHARI),   Ii.,  on  iron  ore  in   I'orfo  .Rico.       1918,  ii.  431. 
ElUBBELL,  A.   II.,  on  iron  ore  in  New  Jersey.      1921.  i.  .'571. 

i      bndiok,  lv,  on  cleaning  blasl  Eurnaci  1921,  i.  104. 
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Hubert,  H. — 

Paper  on  "  Present  methods  of  testing,  with  special  reference  to  the  work 
of  the  International  Testing  Assooiat  ion."  1913,  ii.  203  ;  object  of  paper, 
206 j  generalisation  of  principal  tests.  206;  different  kinds  of  tests  to 
which  metals  are  subjected,  209  ;  hardness  tests,  212  ;  fatigue  tests,  215  ; 
determination  of  resistance  of  metals  to  shocks  of  given  intensity  by  means 
of  determination  of  their  resilience,  216;  impact  tests  on  notched  bars, 
217  :   history  and  evolution  of  International  Testing  Association,  220. 

Lecture  on  "  Recent  progress  in  the  design  of  large  blast-furnace  gas- 
engines  with  special  reference  to  Belgian  practice."  1915,  i.  409  ;  adoption 
of  by-product  coke-oven  and  products  obtained  therefrom,  410  ;  Beau  de 
Rochas-Otto  cycle  gas-engine,  413  ;  direct  utilisation  of  gases  from  coke- 
ovens.  410  ;  the  John  Cockerill  works,  417  ;  improvements  in  large  hori- 
zontal gas-engines,  418  ;  principal  dimensions  of  latest  type  of  the  Cockerill 
Company's  engine,  431  ;  gas-engines  built  in  Great  Britain,  433  ;  economic 
utilisation  of  blast-furnace  gases,  430. — Discussion:  R.  B.  Slacke,  440; 
H.  Hubert  (reply),  441. 

on  Belgian  iron  and  steel  industry.     1916,  i.  403. 
on  gas-engines.     1920,  ii.  341. 
on  influence  of  temperature  on  the  mechanical  properties  of  metals.    1913, 

ii.  659. 
on  mine  ventilation.     1911,  i.  570. 

Hubley,  F.  C,  on  fusion  tests  on  coal  ash.     1915,  ii.  231  ;   1917,  i.  305. 

Hudler,  D.  J.,  on  stacking  coal.     1916,  i.  327. 

Hudler,  J.,  on  coal  and  coke  as  fuel  for  gas-producers.     1918.  ii.  460. 
on  theory  of  gas-producers.     1914,  i.  616. 

Hudson,  Banks,  elected  member.     1911,  ii.  9. 

Hudson,  N. — 

Paper  on  "  Some  experiments  on  nickel  steel."     1919,  ii.  349  ;  descrip- 
tion of  apparatus  used,  349  ;  details  of  experiments,  349  ;  conclusions,  351. 
(Discussion  :  Conjointly  with  paper  by  Dr.  J.  H.  Andrew,  q.v.). 
elected  member.     1919,  i.  3. 

Hudson,  O.  F.,  on  annealing  of  alloys.     1914,  i.  691. 
on  crystallising  phenomena.     1913,  ii.  674. 
on  etching  reagents.     1915,  i.  620. 
on  the  iron-carbon  system.     1911,  i.  665. 

Hudson,  T.,  on  tensile  tests.     1921,  ii.  399. 

Hudson,  W.  G.,  on  explosives  and  blasting.     1911,  i.  565. 

Hudspeth,  H.  M.,  on  winding  equipment.     1911,  i.  568. 

Huels,  F.  W.,  on  peat  resources  of  the  United  States.     1916,  i.  312,  ii.  398. 

Huergo,  L.  A.,  on  petroleum  in  the  Argentine.     1914,  i.  612. 

Huessener,  K.,  on  blast-furnace  combustion.     1916,  i,  324. 

on  efficiency  of  blast-furnace  gas  for  steam  raising.     1916,  ii  410. 
on  utilisation  of  blast-furnace  gas.     1913,  ii.  582. 
on  utilisation  of  coke-oven  gas.     1912,  ii.  492. 

Huey,  R.  S.,  on  utilisation  of  blast-furnace  slags.     1911,  ii.  557. 

Huff,  W.  J.,  on  corrosion  of  firearms.     1920,  ii.  393. 

Hughes,  Herbert,  vote  of  thanks  by.     1913,  i.  29. 

Hughes,  J.,  on  solubility  of  basic  slag.     1913,  i.  694. 
elected  member.     1919,  ii.  3. 

Hughes,  J.  S.,  on  "  burning-on  "  in  the  foundry.     1912,  i.  522. 

Hi  i.hes,  T.  V.,  on  influence  of  vanadium  on  steel.     1911,  i.  314. 
on  mechanicalising  analysis.     1911,  i.  371. 
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Hughes,  T.  V.,  on  welds.     1911,  i.  120. 
Hughes,  Ralph  T.,  elected  member.     1912,  i.  3. 
Hughes,  \V.  E. — 

Paper  on  "  Some  defects  in  electro-deposited  iron."  1920,  i.  321  ;  in- 
troductory remarks,  321-;  literature,  322;  frequently  occurring  defects 
323  ;  pin-holes,  324  ;  lumps  (or  roughness),  326  ;  inclusions  (of  foreign 
matter),  328;  cracks  and  quasi-eracks,  334;  differences  of  structure, 
33(5 ;  conclusions,  336. — Discussion  :  J.  E.  Stead,  339  ;  J.  H.  Whiteley, 
339  ;   W.  E.  Hughes  (reply),  340. 

Paper  on   "  Slip-lines  and  twinning  in  electro-deposited  iron,"  1921,  i. 
355 ;  experimental,  356 ;  descriptive,  356  ;  discussion  of  the  results,  358  ; 
on  the  appearance  of  twinning  in  deposited  iron,  362  ;  summary,  363. 
on  electro-deposition  of  iron.     1911,  i.  671  ;    1920,  ii.  392  ;    1921,  i.  470, 

ii.  419. 

Hughes,  William  Walter,  elected  member.     1912,  ii.  6. 

Hugo,  Ben.  Johns,  elected  member.     1920,  i.  4. 

Hulbert,  W.  R.,  on  ferro-alloys  produced  by  thermit  reactions.     191 1,  ii.  630. 
on  thermit  welding  process.     1914.  ii.  360. 

Hulett,  G.  A.,  on  coal  distillation  under  pressure.     1918,  i.  483. 
on  determination  of  moisture  in  coal.     1917,  i.  423. 

Hull,  H.,  on  utilisation  of  small  coal.     1917,  ii.  362. 

Hull,  T.  E.,  on  action  of  steam  on  iron,     1911,  ii.  651. 
elected  member.     1916,  i.  3. 

Hulls,  Cecil  Arthur,  elected  member.     1920,  i.  4. 

Hulst,  J.,  on  repair  department  of  a  modern  steel  plant.     1914,  ii.  340. 

Hult,  W.  L.,  on  analysis  of  iron  ore.     1920,  i.  763. 

Hultgren,  A.,  on  structure  of  tungsten  steel.     1921,  ii.  139. 
elected  member.     1921,  i.  3. 

Hultmann,  G.  H.,  on  coal-washing.     1911,  i.  577. 
on  coke-oven  gases.     1911,  i.  551. 

Humbert,  E.,  on  direct  production  of  steel.     1914,  ii.  342. 
on  steel-melting  furnaces  for  foundries.     1914,  i.  661, 
elected  member.     1914,  i.  2. 

Humbert,  E.,  and  A.  Hethey — 

Pa  per  on  "  The  production  of  steel  direct  from  ore."  1914,  i.  378  ;  in- 
troduction, 37H  ;  three  series  of  tests  made  with  ordinary  arc  furnace 
Series  A — Direct  reduction  of  siliceous  Swedish  iron  ore,  37!>.  Series B — 
Direct  reduction  of  Swedish  and  a  siliceous  Swedish  ore  with  30  percent  of 
scrap  mixed  with  the  charge,  384.  8  ries  C — Direct  reduction  of  Brazilian 
iron  ore,  385;  1  heoretical  considerations,  388 ;  conclusions,  390  ;  economic 
advantages  of  the  proceess,  391. — Discussion:  E.  (I.  Constant ine,  392; 
O.Jones,  392;  P.  W.  Harbord,  392;  <  >.  Prick,  393;  A.  Greiner,  393.— 
Correspondence  :  E.  Adamson,  394;  A.  Hethey,  395. 

Hi  mi:,  \V.  P.,  on  geology  of  petrolenm.     1915,  i.  519. 
on  petroleum  in  Egypt.     1920,  i.  700. 

II  i  mi  BB1  .  J.  C.  VV. — 

Paper  on  "  Macro-etching  and  macro  printing."  1919,  i.  27.3;  printing, 
'2"U  ;  interpretation  of  the  etchings,  280;  examples,  282.  Discussion: 
A.  McWilliam,  287 ;  W.  II.  Hatfield,  287  ;  J.  H.  Whiteley,  288;  W.Rosen- 
bain,  289;  -I.  E.  Stead,  292;  E.  H.  Saniter,  292  ;  II.  II.  Ashdown,  293.-J 
Correspondent  :  J.  U.S.  Dickenson,  294  ;  <  >.  W.  Ellis,  295 ;  G.  W.  Green, 
296;  N.  P.  P.  Sandberg,  299;  E.  II.  Saniter,  299;  J.  ('.  W.  tfumfrey 
(reply),  300. 
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HUMFREY,  «I.  C.  \Y.  {can/ in iK(i) — 

I\ip<  ron  "The  Lntercrystalline  fracture  of  iron  and  steel."  C.S.M.,  1912, 
iv.  80j  Appendix — apparatus  employed  in  the  experimental  work,  102. 

Paper  on  "  Influence  of  Lntercrystalline  cohesion  upon  the  mechanical 
properties  of  metals."    C.S.M.,  1913,  v.  86. 

Paper  on  "  The  tenacity,  deformation  and  fracture  of  soft  steel  at  high 

temperatures."    >'<  •  Rosens  m\.  W. 

on  the  ball  test.     1920,  i.  358. 

on  crystallising  properties  of  electro-deposited  iron.     1913,  ii.  150. 

on  hardening  of  stools.     1914,  i.  182,  257,  ii.  368  ;    1915,  i.  621. 

on  lntercrystalline  cohesion  of  metals.     1913,  ii.  663. 

on  internal  stresses.     1921,  i.  469, 

on  nickel-chrome  steels.     1919,  ii.  384. 

on  welding-up  of  blowholes  in  ingots.     1921,  i.  55. 
Hummel,  E.  C,  on  liquid  ferro-manganese  in  the  open-hearth  furnace.     1918, 

ii.  472. 
Himmkl.  H.  H.,  on  design  of  blooming-mills.     1918,  i.  521. 
Hr mperdintk,  on  foundry  practice  in  the  United  States.     1913,  i.  606. 
Humphrey,  A.  L.,  on  manufacture  of  shells.     1916,  ii.  445. 

on  organising  for  munitions  manufacture.     1917,  ii.  428. 
Himphrey,  H.  A.,  on  producer-gas  for  power  and  heating.     1913,  i.  565. 
Hi'Mphrey,  R.  L.,  on  strength  of  reinforced  concrete  beams.     1914,  i.  712. 
Humphreys,  James  Hulse,  elected  member.     1918,  ii.  3. 
Humphries,  C.  H.,  on  preparation  of  pure  molybdenum.     1917,  ii.  457. 
HuMPRHrES,  R.,  on  construction  of  and  maintenance  of  rail  joints.     1914,  ii.  374. 
Hunger,  E.  A.,  on  labour-saving  in  foundries.     1921,  i.  417. 
Hunntngs,  S.  V.,  on  new  vibratory  testing-machine.     1914,  ii.  367. 
Hunt,  0.  H.,  on  plant  of  the  Weirton  Steel  Co.     1921,  i.  427,  432. 
Hunt,  R.  W.,  on  history  of  Bessemer  process.     1913,  i.  630. 

on  inspection  of  steel  rails.     1913,  i.  666. 

on  rail  rolling-mill  practice.     1913,  ii.  644  ;    1914,  ii.  347  ;    1920,  i.  745. 

on  rail  specifications.     1916,  i.  382  ;    1921,  ii.  407. 

on  segregation  in  ladle  test  ingots.     1916,  i.  350. 

on  soundness  in  steel  rails.     1912,  ii.  373  ;    1915,  i.  589. 

on  United  States  iron  trade.     1911,  ii.  555. 
Hcxter,  A.  H.,  on  molybdenum.     1921,  i.  375. 

on  molybdenum  steel.     1921,  ii.  403. 
pUNTER,  ( !.  .M.,  on  petroleum  in  Persia.     1920,  ii.  333. 
Hunter,  M.  A.,  on  titanium.     1911,  ii.  625. 
Hunter,  S.,  on  coal-washing.     1911,  i.  576. 
Hunter,  T.  M.,  on  gas-circulation  in  hot-blast  stoves.     1918,  i.  491. 

on  gas-firing  of  boilers.     1918,  i.  486. 
Hunting,  F.  P. — 

Paper  on   "  Note  on   the   microstructure   of  commercially  pure  iron 
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on  estimation  of  titanium.     1914,  i.  748. 
Jamison,  C.  E.,  on  petroleum  in  the  United  States.     1911,  ii.  516;   1912,  ii 

498  ;  1913,  i.  556. 
Janecke,  E.,  on  allotropic  transformation  of  nickel.     1919,  ii.  532. 

on  the  iron-chromium  system.     1918,  i.  546. 

on  melting  points  of  metals.     1917,  i.  415. 
Janitzky,  E.  J.,  on  heat  treatment.     1921,  ii.  390. 
Janneret,  B.,  on  action  of  phosphoric  acid  on  alloys.     1911,  ii.  648. 
Jaxsen,  on  packing  and  transport  of  explosives.     1913,  ii.  566. 
Janssen,  W.  A.,  on  design  of  regenerators.     1915,  ii.  278. 

on  ferro-titanium  as  a  substitute  for  ferro-manganese.     1916,  ii.  471. 

on  titanium  in  steel  castings.     1917,  i.  356. 

elected  member.     1919,  ii.  3. 
Janssen,  W.  R.,  on  use  of  oil  fuel.     1918,  i.  500,  ii.  457. 
Jaxtzen,  E.,  on  briquetting  ore  and  flue  dust  in  America.     1914,  ii.  279. 
Janus,  F.,  on  investigations  of  metals  by  means  of  X-rays.     1918,  ii.  500. 
Jaques,  Archibald  Valentine,  elected  member.     1920,  ii.  4. 
Jarvis,  R.  P.,  on  iron  ore  in  Tennessee.     1913,  i.  515. 
Jarvis,  S.  E.,  elected  associate.     1917,  i.  5. 
Jasper,  Donald  Malcolm,  elected  member.     1921,  i.  3. 
Jassoxeix,  B.  du,  on  magnetic  permeability  of  iron  alloys.     1913,  ii.  678. 
Jayarum,  B.,  on  manganese  ore  in  India.     1919,  ii.  460. 
Javne,  James  Henry,  elected  member.     1919,  i.  4. 

Jayke,  W.  E.,  on  machine-mining  practice  in  South  Wales.     1914,  i.  624. 
Jeans,  .James  Stephen,  obituary  notice  of.     1913,  ii.  479. 
Jeffery,  A.  T.,  on  machining  of  malleable  castings.     1918,  i.  503. 
Jeffries,  Z.,  on  atoms  and  metals.     1921,  i.  466. 
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Jeffries,  Z.,  on  crystalline  structure  of  metals.     1921,  ii.  412. 

on  grain  growth  in  metals.     1917,  i.  413. 

on  grain-size  in  metals.     1916,  i.  387  ;    1919,  i.  691. 

on  grain-size  inheritance  in  iron  and  carbon  steel..     1918,  i.  550. 

on  Gran-annular  electrical  furnace.     1914,  i.  741. 

on  measuring  areas  of  alloys  constituents.     1914,  i.  716. 

on  melting  points  of  tungsten  and  molybdenum.     1916,  ii.  461. 

on  metallurgy  and  metallography  of  tungsten.     1918,  ii.  502. 

on  the  microscope.     1920,  i.  757. 

on  physical  changes  of  iron  and  steel.     1920,  i.  745,  ii.  389. 

on  slip  interference  theory  of  hardening.     1921,  ii.  413. 
Jenkin,  C.  F.,  on  fatigue  limit  in  metals.     1920,  ii.  381. 
Jenkins,  A.  L.,  on  tests  on  cast-iron  press  frames.     1911,  i.  645. 
Jenkins,  A.  T.,  on  welds.     1911,  i.  119. 
Jenkins,  E.  J.,  on  a  new  magnesium  alloy.     1920,  ii.  392. 
Jenkins,  Ivor  O.,  elected  member.     1912,  i.  3. 
Jenkins,  John,  elected  member.     1916,  i.  3. 
Jenkins,  John  Gwili,  elected  associate.     1918,  i.  7. 

transferred  to  membership.     1920,  i.  7. 
Jenkins,  J.  J.,  on  graphite.     1911,  i.  535. 
Jenkins,  Sir  J.  J.     See  Glantawe,  Lord. 
Jenkins,  W.  C.,  on  meteorites.     1915,  ii.  221. 
Jenkinson,  S.  H.,  on  design  of  laminated  springs.     1920,  ii.  373. 

on  steel  foundry  industry  in  New  Zealand.     1919,  ii.  495. 
Jenkner,  E.,  on  by-product  recovery.     1912,  ii.  491. 

on  coking  practice.     1913,  i.  545. 

on  determination  of  tar,  dust  and  water  in  producer-gas.     1921,  i.  396. 
Jennings,  E.  P.,  on  titaniferous  iron  ore  in  the  United  States.     1913,  i.  515 
Jennings,  J.  T.,  on  lighting  of  collieries.     1911,  ii.  535. 
Jennings,  Mark,  elected  associate.     1917,  ii.  5. 

transferred  to  membership.     1920,  i.  7. 
Jennings,  R.  C,  on  drop  forging  jn-actice.     1919,  ii.  506. 
Jennings,  Robert  Eugene,  elected  member.     1911,  ii.  9. 
Jensen,  E.  C,  on  making  large  castings.     1914,  i.  ^-. 
•Jensen,  Harald,  elected  member.     1919,  ii.  3. 
Jensen,  H.  I.,  on  manganese  ore  in  Queensland.     1919,  ii.  461. 
Jepfson,  G.  N.,  on  abrasives  for  special  steels.     1911,  ii.  605. 
.1  ERMAiN,  William  Morgan,  elected  member.     1919,  i.  4. 
.1  esse,  II.'  H.,  Jun.,  on  tests  on  a  new  calorimeter  bomb.     1912,  ii.  472. 
I  B88DT,  I).  \V.,  on  equipment  of  iron  ore  minos.     1913,  i.  521. 
JEWELL,  G.  B.,  on  manufacture  of  artillery.     1915,  ii.  297. 
Jewell,  Willi  \m  R  m.mi,  eleoted  member.     1919,  i.  4. 
Jicinskv,  on  coal-dust  experiments.     1912,  ii.  515  ;   1914,  i.  630. 
Jillson,  W.  R.,  "ii  low  sulphur  coals.      1920,  i.  691. 

Jimenez,  0.  P.,  on  mineral  industry  of  Peru.     1921,  ii.  336. 

Jimeno-Gil,  E.,  on  Brinell  hardness.     1921,  i.  453. 

.lo,  Mahatoshi,  eleoted  member.     1919,  i.  4. 

Joabsabt,  N.,  on  es1  Lmal  ion  of  manganese^     1913,  ii.  702. 

Job,  Arthur,  elected  member.    1921,  i.  3. 

Job,  R.,  on  failure  "I  an  axle.     1914,  ii.  372. 
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Job,  R..  on  microstructure  of  stool  tyros.     1911,  ii.  040. 
on  prodaotion  of  sound  ingots.     1915,  i.  95. 
on  rail  failures.     1912,  ii.  387  ;   1914,  ii.  373. 

JOHANNSKN,  0.,  on  blast -furnace  gas  poisoning.      1921,  ii.  304. 
on  blast  -furnaoe  stoves.     1910.  i.  332. 
on  easting  of  stove  plates.     1912,  i.  523. 
on  rloaning  of  blast-furnace  gases.     1912,  i.  532. 
on  boating  of  Ladles.     1913.  ii.  018. 
on  history  of  iron.     1912,  i.  508. 

John,  on  iron  ore  in  Spain.     1911,  i.  517,  099. 

JOHN,  W.,  on  ore  washing.     1915,  i.  495. 

on  roasting  kilns  for  spathic  ore.     1915,  i.  497. 

John,  W.  E.  vox,  on  analysis  of  aluminium  alloys.     1913,  ii.  705. 
on  estimation  of  carbon  in  iron.     1913,  ii.  097. 

John.  Walter  Idwal,  elected  member.     1917,  i.  3. 

Johns,  Cosmo. — 

Paper  on  "  Properties  of  the  refractory  materials  used  in  the  iron  and 
stool  industry."'  1917,  i.  37  ;  introduction,  37  ;  available  materials,  38  ; 
tenacity  and  compressive  strength,  39  ;  corrosion  changes,  39  ;  volume 
changes,  40  ;  heat  conductivity,  41  ;  texture  and  porosity,  41  ;  stresses 
caused  by  temperature  changes,  42  ;  need  for  further  research,  42  ;  schedule 
of  principal  refractories  used  in  the  iron  and  steel  industry,  with  notes  on 
the  behaviour  under  service  conditions,  44  ;  Appendix,  40. — Discussion  : 
Sir  Robert  Hadfield,  Bart.,  49  ;  W.  A.  Bone,  51  ;  James  Dunnachie,  Jun., 
53  ;  J.  O.  Arnold,  54  ;  H.  M.  Ridge,  55  ;  J.  O.  Arnold,  58  ;  E.  H.  Saniter, 
58  ;  T.  Turner,  59  ;  W.  Rosenhain,  01  ;  W.  C.  Hancock,  03.— Corre- 
spondence :  Henry  Louis,  05  ;  Cosmo  Johns  (reply),  05. 

Paper  on  "Standardisation  of  tests  for  refractory  materials."  1918,  ii. 
89  ;  introduction,  89.  Appendix  :  Standard  method  of  testing  refractory 
materials,  92  ;  analysis  of  fireclays,  raw  ganisters,  quartzose  rocks,  and 
manufactured  products,  93  ;  analysis  of  dolomite  and  magnesite,  100  ; 
identification  of  the  various  forms  of  silica  in  silica  bricks,  104  ;  porosity, 
water  absorption  and  specific  gravity  tests,  107  ;  shrinkage  of  clays  on 
drying  and  firing,  108  ;  tensile  strength  of  dried  clays,  110  ;  determination 
of  after-contraction  or  after-expansion  of  refractory  materials,  113 ; 
determination  of  normal  refractoriness  of  firebricks,  fireclays,  etc.,  114  ; 
refractory  test  under  load,  110;  thermal  or  reversible  expansion  of 
refractories,  or  the  hot  and  cold  sizes  of  firebricks,  118  ;  crushing  strength, 
cold,  119. — Discussion  :  Cosmo  Johns,  122  ;  T.  Turner,  122  ;  J.  E.  Stead, 
124  ;  H.  M.  Ridge,  124  ;  W.  Rosenhain,  125  ;  J.  S.  Unger,  127  ;— Corre- 
spondence :  Wm.  Donald,  129  ;  N.  D.  Ridsdale,  132  ;  W.  Rosenhain,  133  ; 
H.  J.  Young,  130  ;  W.  J.  Rees,  137  ;  Cosmo  Johns  (reply),  138. 
on  acid  open-hearth  process.  1917,  ii.  193. 
on  acid  open-hearth  steel.     1917,  ii.  219. 

on  action  of  iron  oxides  upon  acid  furnace  structure.     1919,  ii.  180. 
on  blast-furnace  practice  in  the  United  Kingdom.     1918,  i.  00. 
on  briquetting  of  iron  ores.     1917,  ii.  49. 
on  cooling  of  steel  in  ingot  and  other  forms.     1918,  ii.  272. 
on  influence  of  hot-deformation  on  qualities  of  steel.     1918,  ii.  28. 
on  influence  of  mass  on  heat  treatment.     1918,  i.  348. 
on  liquid  steel.     1921,  ii.  375. 
on  non-metallic  inclusions  in  steel.     1918,  i.  294. 
on  occlusion  of  gases  in  metals.     1919,  i.  089. 
on  open-hearth  furnace  design.     1918,  ii.  313. 
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Johns,  Cosmo,  on  open-hearth  practice.     1917,  ii.  275. 

on  oxygen  in  iron.     1921,  i.  290. 

on  oxygen  compounds  in  steel.     1918,  i.  517. 

on  production  of  sound  steel  by  lateral  compression  of  the  ingot.     1918, 
i.  234. 

on  pyrometers.     1918,  i.  481. 

on  relation  between  ball  hardness  and  scleroscope  hardness.     1918,  ii.  80. 

on  silica  as  a  refractory  material.     1917,  i.  292. 

on  surface  tension  of  liquid  steel.     1919,  i.  695. 

on  welding  up  of  blowholes  in'ingots.     1921,  i.  52. 

on  woody  fractures  in  transverse  tests.     1919,  ii.  215. 
Johns,  Cosmo  and  L.  Ennis. — 

"  Report  on  the  present  status  of  fuel  economy  in  the  German  iron  and 

steel  industry  of  the  occupied  territory  on  the  left  bank  of  the  Rhine." 

1919,  ii.  77  ;   introduction,  77  ;    raw  materials,  79  ;   fuel  economy  in  pig 

iron  production,  80  ;  gas-cleaning  systems,  82  ;  role  of  the  large  gas-engine. 

84  ;  metallurgical  considerations,  86  ;  reheating  fuel,  88  ;  power  consump- 
tion in  steel  works,  89  ;  little-known  factors,  90  ;  summary  of  conclusions, 

92. — Discussion  :   97 .—Correspondence  :    125. 
Johnson,  C,  on  the  Ceag  electric  safety-lamp.     1915,  i.  537. 
Johnson,  C.  M.,  on  alloy  steels.     1921,  ii.  405. 

on  determination  of  carbon.     1913,  ii.  698. 

on  determination  of  rare  metals  in  steel.     1919,  ii.  539. 

on  determination  of  oxygen  in  tungsten.     1913,  ii.  704. 

on  determination  of  phosphorus.     1913,  ii.  705;   1919,  i.  700. 

on  hardening  and  annealing  of  steels.     1911,  i.  633. 

on  influence  of  uranium  in  tool  steel.     1917,  i.  406. 

on  laboratory  electric  furnace.     1915,  i.  632,  ii.  328. 

on  properties  of  rust-resisting  steel.     1921,  i.  465. 

elected  member.     1919,  i.  4. 
Johnson,  Edward  John,  elected  member.     1916,  ii.  2. 
Johnson,  F.  E.,  on  properties  of  manganese  steel.     1911,  i.  667. 
Johnson,  Heloe  Axelson,  elected  member.     1911,  ii.  9. 
Johnson,  J.,  on  handling  Swedish  iron  ore.     1911,  ii.  488. 

on  measurement  of  temperatures  at  great  depths.     1914,  i.  628. 
Johnson,  J.  E.,  Jun.,  on  blast-furnace  blowing-engines.     1914,  ii.  321. 

on  blast  furnace  charging.      1915,  i.  552,  ii.  257. 

on  blast-furnace  construction.     1913,  i.  579  ;    1915,  i.  543. 

on  blast-furnace  equipment.     1914,  i.  640,  643,  645. 

on  blast-furnace  operations.     1916,  i.  328,  ii.  415  ;    1917,  i.  337. 

on  blast-furnace  plant.     1915,  ii.  263. 

on  blast-furnace  reactions.      1915,  ii.  258  ;    1916,  i.  329. 

on  blast-furnace  stoves.     1915,  i.  552. 

on  classification  of  pig  iron.      1917,  i.  311. 

on  cleaning  of  blast-furnace  gases.      1915,  i.  551. 

on  dry-air  blast.      1915,  ii.  250. 

on  the  function  of  Blag  in  blast -furnace  operations.      1916,  ii.  416. 

on  handling  iron  ore.  1914,  i.  581. 

on  influence  of  alumina  in  blast-furnace  alagS.      1913,  i.  597. 

on  influence  of  bigh  carbon  on  quality  of  charcoal  iron.      1913,  i.  657. 

on  influence  of  oxygen  and  nitrogen  on  cast  iron.      1914.  i.  721. 
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Johnson,  J.  E.,  Jun.,  on  intluonco  of  titanium  on  cast  iron.     1913,  i.  G59. 

on  manufacture  of  cast  iron.     1915,  i.  596. 

on  manufacture  of  charcoal  iron  in  the  Bessemer  converter.    1914,  ii.  338. 

on  oxygen  Wast  for  the  blast-furnace.      1915,  ii.  259. 

on  properties  of  foundry  iron.     1917,  i.  350. 

on  rate  of  driving  of  blast-furnaces.     1916,  ii.  415. 

on  raw  materials  of  blast-furnace.     1916,  i.  329. 

on  smelting  low-grade  manganese  ores.     1918,  ii.  461. 
Johnson.  .).  M..  on  pvrometry.     1915,  ii.  230. 

on  signalling  in  iron  ore  mines.     1911,  ii.  486. 
.loHNsoN,  L.  J.,  on  shearing  strength  of  steel.     1913,  ii.  655. 
Johnson,  M.,  on  moulding  castings.     1913,  ii.  606. 

Johnson,  R.  G.,  on  shaft  sinking  in  colleries.     1911,  ii.  526  ;    1912,  i.  484. 
Johnson,  R.  H.,  on  economics  of  oil-well  practice.     1915,  ii.  245. 

on  gauging  petroleum  wells.     1918,  ii.  457. 

on  geology  of  petroleum.     1920,  ii.  332. 

on  natural  gas  in  the  United  States.     1915,  i.  527. 

on  petroleum  in  United  States.     1920,  ii.  334. 

on  petroleum  mining.     1918,  ii.  457. 
Johnson,  T.  H.,  on  influence  of  treatment  on  physical  properties  of  steel. 

1911,  ii.  610. 
Johnson,  W.,  on  application  of  electricity  to  iron  and  steel  manufacture.    1914, 

ii.  340. 
Johnson,  Walter,  obituary  notice  of.     1915,  i.  460. 
Johnson,  Walter  L. — 

Paper  on  "  Utilisation  of  heat  contained  in  slag."     1914,  ii.  98  ;  Messrs. 

Bell  Brothers'  experiments,  98  ;  slag  and  apparatus  used,  98  ;  description 

of  working  of  apparatus,  101  ;  cost,  102. 
Johnson,  W.  McA.,  on  effect  of  oxygen  on  cast  iron.     1916.  i.  369. 

on  electric  furnaces.     1914,  i.  679. 

on  electric  refining  of  steel.     1914,  i.  678. 

on  electric  smelting  of  iron  ore.     1913,  i.  595. 
Johnston,  A.  B.,  on  copper  in  medium  carbon  steel.     1918,  i.  546. 
Johnston,  A.  W.,  on  iron  ore  in  Minnesota.     1920,  ii.  309. 
Johnston,  John  McArthur,  elected  member.     1917,  ii.  3. 
Johnston,  R.  S.,  on  welding  and  cutting  blowpipes.     1921,  ii.  393. 
Johnston,  W.  V.,  haulage  in  coal-mines.     1917,  i.  333. 
Johnstone,  S.  J.,  on  molybdenum.     1919,  i.  624. 

on  the  rare  earth  industry.     1916,  ii.  382. 

on  tungsten  within  the  Empire.     1918,  ii.  434. 
Joisten,  A.,  on  growth  of  ferrite  grains  due  to  heating.     1911,  i.  635. 
Joleaud,  L.,  on  iron  ore  in  Africa.     1920,  ii.  309. 
Jollibois,  P.,  on  some  metallic  phosphides.     1912,  ii.  382. 
Jolly,  P.,  on  open-hearth  steel  furnaces.     1920,  ii.  357. 
Jolly,  Thomas,  elected  member.     1920,  ii.  6. 
Jonas,  Henry,  elected  member.      1911,  ii.  10. 

obituary  notice  of.      1915,  i.  561. 
Jonas,  Joseph  Kappes,  elected  member.     1911,  ii.  10. 
Jonas,  Robert,  elected  member.     1911,  ii.  10. 
Jones,  B.  M.,  on  blooming  mill  at  Steelton.     1921,  i.  432. 
Jones,  C,  on  determination  of  zirconium.      1921,  i.  472. 
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Jones,  C,  on  equipment  of  collieries.     1917,  i.  332. 

Jones,  C.  C,  on  iron  ore  in  the  United  States.     1911,  ii.  477  ;    1915,  ii.  218. 

Jones,  C.  H.,  on  tungsten.     1921,  i.  468. 

Jones,  C.  R.,  on  tensile  and  magnetic  properties  of  iron-carbon  alloys.     1912, 
ii.  596. 

Jones,,  D.  T.,  on  composition  of  coal.     1914,  i.  597. 

on  thermal  decomposition  of  low-temperature  coal  tar.     1917,  i.  314. 
Jones,  E.  B.,  on  froth-flotation  of  coal.     1921,  ii.  359. 
Jones,  E.  C,  on  production  of  producer-gas  from  petroleum.     1911,  ii.  523. 

on  titanium.     1911,  ii.  625. 
Jones,  E.  L.,  Jun.,  on  manganese  in  United  States.     1920,  i.  672,  673,  ii.  310  ; 

1921,  i.  375. 
Jones,  E.  0.,  on  influence  of  high  temperatures  on  physical  properties  of 

wrought  iron.     1917,  ii.  433. 
Jones,  E.  R.,  on  shaft-sinking.     1912,  ii.  508. 

Jones,  F.  C,  on  corrosion  of  iron  and  steel  structures.     1914,  ii.  385. 
Jones,  Frederick  George,  elected  member.     1919,  i.  4. 
Jones,  G.,  on  atomic  weight  of  phosphorus.     1912,  ii.  608. 
Jones,  Gethin,  elected  member.     1919,  i.  4. 
Jones,  Greville,  on  blast-furnace  gas  purification.     1914,  i.  330. 

on  briquetting  iron  ores.     1917,  ii.  52. 

on  economy  of  dry  blast.     1913,  i.  133. 

on  Frick  electric  furnace.     1913,  ii.  360. 

on  manufacture  of  coke.     1913,  ii.  55. 

on  open-hearth  practice.     1917,  ii.  279. 

on  production  of  sound  steel.     1913,  i.  70,  ii.  293  ;   1915,  i.  72;  1916,  ii.  205. 

on  production  of  steel  direct  from  ore.     1914,  i.  392. 

on  rolling-mill  practice.     1917,  ii.  299. 

on  the  Talbot  furnace.     1913,  ii.  243. 

on  use  of  blast-furnace  and  coke-oven  gases.     1913,  ii.  115. 

on  use  of  oxygen  in  blast-furnace  practice.     1913,  ii.  230 

votes  of  thanks  by.     1914,  i.  19. 
Jones,  G.  W.,  on  gasoline.     1917,  ii.  377. 
Jones,  Howell  Roberts,  elected  member.     1920,  i.  4. 
Jones,  J.,  obituary  notice  of.     1911,  i.  498. 
Jones,  J.  A.,  on  brittleness  in  nickel-chrome  and  other  steels.     1920,  i.  624. 

on  intercrystalline  cracking  of  steel.     1921,  i.  459. 
Jones,  J.  ft,  on  iron  ore  deposits  of  Nevada.     1913,  ii.  505. 
Jones,  J.  D.,  elected  member.     1921,  i.  3. 
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on  gas-engines.     1911,  ii.  524. 
McCourt,  C.  D.,  on  Bonecourt  system  of  surface  combustion.     1912,  i.  459 
1913,  ii.  535  ;    1914,  i.  595. 
elected  member.     1911,  i.  3. 
McCracken,  R.  F.,  on  estimation  of  manganese.     1911,  i.  686. 
McCreath,  J.,  obituary  notice  of.     1911,  i.  499. 
McCrossin,  E.  F.,  on  iron  ore  dressing.     1911,  i.  531. 
McCullum,  J.,  obituary  notice  of.     1912,  i.  412. 
McDermott,  F.  A.,  on  crucible  furnaces.     1911,  i.  616. 
McDermott,  G.  R.,  on  waste  heat  utilisation.     1921,  i.  398. 
McDonald,  G.  B.,  on  mine  supports.     1912,  ii.  509. 
Macdonald,  H.  P.,  on  heat-treatment  of  steel.     1921,  ii.  391. 
McDonald,  P.  B.,  on  geology  of  Michigan  iron  ranges.     1913,  ii.  495. 
on  iron  ore  in  Alabama.     1915,  i.  485. 
on  iron  ore  in  Michigan.     1911,  ii.  478;     1912,  ii.    451;   1913,   i.   512, 

ii.  505. 
on  iron  ore  in  W\v  York.      1913,  ii.  506. 
on  methods  of  mining  iron  ore.      191 1,  ii.  486. 
.„,  rook  drills.      1913,  i.  521  ;    1914,  ii.  308. 
on  shaft  sink in<.r.      1911,  ii.  526. 
\ri>o\i;u„  A.  I'].  II..  on  petroleum  in  Eussia.     1912,  i.  474. 
Maodouoal,  T.  GL,  on  casting  of  clay  wares.     1917.  i.  299. 
Mr  Dow  km.,  .1.  S.,  on  magnesite  refractories.     1920,  ii.  315. 
on  silica  refractories.     1917,  i.  295  :   1918,  ii.  1 1 1. 

M  \< IBB,  ( 'n  milks  P.  L.,  elected  member.      1919.  ii.  3. 

MoEvoy,  J.,  on  coal  in  Canada.     1912,  i.  107. 
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M  u  Fabland,  A.  F.,  on  estimation  of  chromium  in  ferro-chromium.     1917,  i. 
421. 

on  beat-treatment  of  high-speed  steel.     1921,  i.  441. 

on  heat-treatment  furnaces.     1918,  i.  525. 

on  relation  between  mill  practice  and  heat-treatment.     1910,  ii.  501. 

elected  member.     1920,  i.  4. 
RIcFakland,  1>.  F.,  on  alloys  of  chromium-copper-nickel.     1917,  i.  405. 
McFari.ano.  G.  S.,  on  case-hardening.     1921,  i.  430. 
Mi  Far  lank.  G.  ('..  on  ventilation  in  collieries.     1911,  i.  532. 
MrFvKi. wi:.  John,  elected  member.     1913,  ii.  4. 
Mi  1-"  \ki.anf-.  T..  on  producer-gas  for  drying  purposes  in  the  foundry.     1915,  i. 

665. 
M  lcFai  dbk,  W.  A.,  on  eleotrolytie  deposition.     1919,  ii.  534  ;   1920,  i.  738. 
McGheb,  G.  W.,  on  vanadium  deposit  in  Michigan.     1915,  i.  490. 
McGowan,  R.  R.,  on  cupola  practice.     1918,  i.  500. 

on  use  of  stucco  patterns.     1914,  i.  664. 

on  warping  of  castings.     1911,  ii.  570. 
Mi  <  iRATH,  J.  \Y.,  on  coal  in  Newfoundland.     1917,  i.  312. 

on  petroleum  in  Newfoundland.     1915,  ii.  244. 
Macgregor,  F.  S.,  on  electro-magnetic  concentration  of  iron  ore.     1914,  i.  584. 

on  magnetic  separation  of  iron  ore.     1911,  i.  533. 
Macgregor,  J.  S.,  on  steel  tubing  for  use  in  aeroplane  construction.     1917,  i. 

408. 
Macgregor,  M.,  on  coal  in  Scotland.     1920,  i.  692. 

on  fireclays  and  ganisters  of  South  Scotland.     1918,  i.  475. 

on  iron  ore  in  Scotland.     1920,  i.  668. 
Macgregor,  W.,  on  open-hearth  furnaces  for  steel  foundries.     1911,  ii.  563. 
McGuckin',  C.  J.  G.,  elected  member.     1916,  i.  3. 
Macguffie,  D.  D.,  on  manufacture  of  steel  castings.     1921,  i.  413. 

on  steel  furnace  practice.     1918,  i.  505  ;    1919,  i.  657. 

elected  member.     1919,  ii.  2. 
McHargue,  J.  S.,  on  effect  of  manganese  in  slag  as  a  fertiliser.     1919,  i.  654. 
Machix,  W.  A.,  on  use  of  jigging  conveyor  underground.     1917,  i.  333. 

on  use  of  reinforced  concrete  for  pit  props.     1917,  ii.  382. 
McIntosh,  D.,  on  preparation  of  metallic  vanadium.     1916,  i.  400. 
McIntosh,  F.  F.,  on  manufacture  of  steel  for  ordnance.     1919,  ii.  509. 
'McIntosh,  J.  J.,  on  physical  properties  of  oil  fuel.     1914,  i.  614. 
Mc  Isaac,  J.,  on  gas-furnace  firing.     1917,  i.  329. 
Mack,  E.,  on  determination  of  moisture  in  coal.     1917,  i.  423. 
Mack,  E.  L.,  on  manufacture  of  ferro-uranium.     1917,  ii.  452. 

on  uranium  steel.     1917,  ii.  454. 
Macka,  W.,  on  forging  presses.     1911,  ii.  574  ;    1913,  i.  637. 
McKay,  R.  V.,  on  blast-furnace  practice.     1919,  ii.  483. 

on  smelting  of  Mayari  ores.     1914,  ii.  317. 
McKECHNCB,  A.  B.,  on  heat  transmission.     1921,  i.  381. 
McKee,  E.  E.,  on  electric  steel  furnaces.     1917,  i.  358,  365. 
M<  Kkk,  G.  W.,  on  heat-treatment  of  high-speed  steel.     1915,  i.  584. 
McKee,  W.  S.,  on  manganese  steel  castings.    1916,  i.  370,  ii.  443  ;   1917,  i.  356  : 

1918,  i.  504. 
McKenna,  R.  C,  on  alloy  crucible  steels.     1917,  ii.  450 
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McKenna,  R.  C,  on  manufacture  of  crucible  tool  steel.     1917,  i.  361. 

on  manufacture  of  high-speed  steel  in  electric  furnace.     1920,  i.  718. 

on  tungsten  ores  in  Colorado.     1916,  i.  297. 
Mackenzie,  Angus  Mom,  elected  member.     1920,  i.  4. 
Mackenzie,  G.  C,  on  iron  ore  in  Quebec.     1913,  ii.  503. 

on  magnetic  separation  of  iron  ores.     1913,  ii.  520. 

on  manganese  in  British  Columbia.     1921,  i.  371. 

on  manufacture  of  ferro-manganese  on  Canada.     1921,  i.  371. 

on  platinum  and  manganese  in  Canada.     1919,  ii.  460. 

on  sintering  of  the  low-grade  iron  ores  of  Ontario.     1917,  i.  291. 
MacKenzie,  J.  D.,  on  coal  in  Canada.     1917,  ii.  366. 

on  petroleum  in  Canada.     1917,  ii.  373. 
Mackenzie,  Kenneth  D.,  elected  member.     1920,  ii.  4. 
Mackenzie,  R.  H.,  on  petroleum  in  Sinai  Peninsula.     1913,  i.  554. 
Mackenzie,  T.  B. — 

Paper  on  "  Utilisation  of  waste  heat  from  open-hearth  furnaces  for  the 

generation  of  steam.    1918,  ii.  319. — Discussion  :  J.  S.  Unger,  343  ;  H.  W. 

Kolle,  343  ;   E.  H.  Saniter,  344 ;   T.  B.  Mackenzie  (reply),  345. 

on  utilisation  of  waste  heat  in  ironworks.     1911,  i.  540. 
Mackey,  W.  M.,  on  calorimetry.     1911,  i.  537. 

on  testing  suction-gas  for  cleanliness.     1913,  ii.  559. 

elected  member.     1912,  ii.  6. 
McKibben,  F.  C,  on  mine  supports.     1911,  ii.  526. 
McKibben,  F.  P.,  on  corrosion  of  reinforced  steel.     1921,  ii.  418. 
Mackie,  H.  G.,  on  petroleum  in  Argentina.     1911,  i.  612. 
M'Killop,  G.  T.,  on  distillation  of  oil  shale.     1913,  ii.  554. 
MacKinlay,  John  J.  H.,  elected  member.     1916,  i.  3. 
McKinney,  P.  E.,  on  arsenic  in  steel.     1920,  ii.  387. 

on  heat-treatment  of  forgings.     1921,  ii.  390. 

on  manganese-aluminium  castings  and  forgings.     1917,  i.  383. 
McKinnon,  H.  L.,  on  sand-handling  equipment.     1920,  i.  713. 
Mackness,  C.  F.,  on  electric  hoisting  in  collieries.     1911,  ii.  531. 
McKnioht,  C,  on  molybdenum  steel.     1921,  ii.  404. 
McKnioht,   W.    M.,  on   electric   furnaces  in   the   steel   foundry.       1916,   ii. 

423. 
McLachlan,  N.  W.,  on  heating  effect  on  iron  of  high-frequency  alternating 
current.     1915,  ii.  316. 

on  magnetic  behaviour  of  iron  at  very  high  frequencies.     1916,  i.  385. 

on  testing  of  magnet  steel.     1920,  ii.  386. 
MacLachlan,  R.  D.,  on  impact  tensile-testing  machines.     1911,  i.  652. 
McLain,  D.,  on  addition  of  steel  to  iron  in  ladle.     1913,  ii.  599. 

on  cupola  practice.     1912,  ii.  539. 

on  foundry  mixtures.     1912,  ii.  541. 

on  open  hearth  furnaces  in  steel  foundries.     1918,  i.  500. 

onsenu    beel.     1914, i.  662  j   1916,  ii.  422  ;   1917,  i.  354. 

elected  member.     1921,  ii.  10. 
McLain-,  K,  II.,  on  coal  handling.      1914,  ii.  314  ;    1919,  ii.  482. 

on  electrically-driven  machines  in  foundries.    1915,  ii.  273,  274. 
\1  \<  i.\i:i.\,  \l.,  on  magnetic  properties  of  iron  and  steel.     1913,  i.  669. 
\1<  Larbn,  \V.  .S.  B.,  obituary  notice  of.     1912,  i.  412. 
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McLaughlin,  R.  P.,  on  petroleum  in  the  United  States.     1914,  ii.  299  ;    1915, 
ii.  244  ;    1917,  ii.  374. 
on  protection  of  Canadian  oil-field.     1916,  i.  321. 
on  working  petroleum.     1914,  i.  013. 
IfACLAUBlN,  R.,  on  low  temperature  distillation  of  coal.     1917,  ii.  370. 
McLean,  Thomas,  elected  member.    .1919,  i.  4. 
IfcLEARN,  F.  H.,  on  petroleum  In  Canada.     1920,  ii.  334. 

McLeish,  J.,  on  iron  and  steel  production  of  Canada.     1911,  i.  094;    1912,  i. 
618,  ii.  632;   1913,  i.  701,  ii.  713  ;   1914,  i.  755. 
on  iron  ore  in  Canada.     1911,  i.  518;    1916,  ii.  376. 
on  iron  ore  in  Newfoundland.     1916,  ii.  376. 
McLellan.  B.  G.,  on  corrosion  of  boilers.     1917,  ii.  460. 
MacLellan,  William:  Turner,  elected  member.     1916,  i.  3. 
McLennan,  J.  C,  on  extraction  of  helium  from  natural-gas.     1920,  ii.  339. 
McLeod,  D.  L.,  on  electrical  resistivity  of  firebrick.     1913,  i.  527. 
Macleod-Brown,  J.,  on  passivity  of  iron.     1913,  i.  686. 
McMahon,  J.  W.,  on  electrical  resistivity  of  firebrick.     1913,  i.  527. 
McMaster,  Ross  H.,  elected  member.     1919,  i.  5. 
Macmillan,  David,  elected  member.     1917,  ii.  4. 
McMillan,  W.  H.,  on  analysis  of  mine  air.     1916,  ii.  412. 
on  coal  mining  at  great  depths.     1914,  i.  628. 
on  detection  and  estimation  of  fire-damp.     1915,  i.  538. 
on  purchase  of  coal.     1921,  i.  382. 
elected  member.     1914,  ii.  xx. 
McMillen,  R.  H.,  on  estimation  of  oxygen  of  iron  and  steel.     1913,  i.  690. 
McMurray,  W.  F.,  on  prevention  of  underground  wastes  in  oil  and  gis-fields. 
1917,  i.  324. 
on  use  of  mud-laden  fluid  in  oil  and  gas-wells.     1917,  i.  323. 
McMurtry,- George  Gibson,  obituary  notice  of.     1915,  ii.  204. 
Macnay,  Reginald  Wilson,  elected  member.     1914,  i.  3. 
McNeil,  Bedford,  obituary  notice  of.     1916,  ii.  363. 
McNeill,  E.  D.,  on  methods  of  iron  ore  mining.     1913,  ii.  517. 
Mcpherran,  R.  S.,  on  specifications  for  cast  iron.     1913,  ii.  597. 

on  tests  of  steel  at  high  temperature.     1921,  ii.  399. 
Macpherson,  G.  W.,  on  petroleum  mining.     1919,  i.  643. 
McQuaid,  Harry  W.,  elected  member.     1920,  i.  5. 

McQuigg,  C.  E.,  on  comparison  of  centrifugal  and  reciprocating  blowers.  1914, 
ii.  321. 
on  measurement  of  blast-furnace  gases.     1913,  ii.  581. 
McQuistan,  Andrew  Nlsbet,  elected  member.     1921,  ii.  10. 
Macready,  G.  A.,  on  petroleum  in  Trinidad.     1921,  i.  392. 
Macsheehy,  James  Graham  John,  elected  member.     1918,  ii.  3. 
McWane,  R.  C,  on  corrosion  of  iron  and  steel.     1915,  ii.  324  ;    1916,  i.  394. 
McWhirter,  James,  elected  member.     1914,  ii.  xx. 
Me  William,  A. — 

Paper  on  "  Technical  aspects  of  the  establishment  of  the  heavy  steel 
industry  in  India,  with  results  of  some  researches  connected  therewith." 
1918,  i.  451  ;  historical,  451  ;  materials  available,  452  ;  the  pig  iron  pro- 
duced, 453  ;  the  steel  manufacture,  453  ;  plant,  453  ;  materials,  453  ; 
.staff,  453  ;  methods  of  manufacture,  453  ;  cause  of  failure  in  steel-making, 
454  ;  new  methods  installed,  454  ;  effect  of  method  of  adding  manganese 
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Mc -William,  A.  (continued) — 

on  the  properties  of  the  steel,  455  ;  high  manganese  in  rail  steel  advocated, 
457  ;  average  composition  of  Indian  steels,  457  ;  structural  steel,  458  ; 
rail  steels,  458  ;  inspection,  459  ;  relative  wear  of  basic  open-hearth  rails 
of  different  compositions,  460  ;  specifications,  400  ;  rails,  460  ;  fish-plates, 
Mil  ;  use  of  refractory  heads  for  rail  steel  ingots,  461  ;  other  people's  rails, 
462  ;  personal,  462  ;  how  acid  steel  may  be  supplied  if  necessary,  463  ; 
interactions  between  slag  and  metal  in  the  basic  furnace,  466. — Corre- 
spondence :  J.  E.  Stead,  468. 

Paper  on  "  Influence  of  some  elements  on  tenacity  of  basic  steel  with  a 
new  formula  for  calculating  the  maximum  load  from  the  composition." 
1918,  ii.  43  ;  effect  of  carbon,  47  ;  Harbord's  basic  Bessemer  series,  51  ; 
Harbord's  basic  open-hearth  series,  51  ;  Indian  basic  open-hearth  steels, 
52  ;  acid  Bessemer  series  of  Mc  William  and  Barnes,  53  ;  Harbord's  acid 
open-hearth  series,  54  ;  summary,  54. — Discussion  :  J.  O.  Arnold,  56  ; 
C.  E.  Stromeyer,  56-57  ;  J.  E.  Stead,  57  ;  A.  Cooper,  57. — Correspondence  : 
W.  H.  Hatfield,  57. 

Paper  on  "  Indian  iron  making  at  Mirjati,  Chota  Nagpur."    1920,  ii.  159  ; 
mechanical  tests  on  Mirjati  iron,  164;    microscopical  examination,  165; 
general  remarks,  165. — Correspondence  :   N.  Belaiew,  168 ;   H.  G.  Graves, 
168  ;   H.  Louis,  169  ;     A.  Mc  William  (reply),  169. 
on  blast-furnace  practice.     1920,  i.  215. 
on  electric  steel-making.     1911,  ii.  590. 
on  electric  steels.     1920,  ii.  139. 
on  ghost  lines.     1915,  i.  189. 
on  hardening  cracks  in  tool  steel.     1921,  i.  225. 
on  influence  of  elements  on  tenacity.     1919,  i.  708. 
on  macro-etching  and  macro-printing.     1919,  i.  287. 
on  production  of  sound  steel  ingots.     1915,  i.  74. 
on  slag  in  the  open-hearth  process.     1920,  i.  307. 
on  structure  of  chromium  steels.     1920,  i.  519. 
on  welding-up  of  blowholes  in  steel.     1911,  i.  74  ;    1921,  i.  50. 
Mc  William,  A.,  and  E.  J.  Barnes — 

Paper  on  "  Influence  of  0.2  per  cent  vanadium  on  steels  of  varying  carbon 
content."  1911,  i.  294  ;  introduction,  294  ;  methods  of  experiment,  295  ; 
compositions  of  the  steels,  296;  stress-strain  diagrams,  302;  thermal 
analysis,  303  ;  microstructures,  307  ;  steels  as  received  normalised  and 
annealed,  307  ;  quenched  and  tempered  steels,  309. — Discussion  :  J.  Kent- 
Smith,  31 1  ;  J.  E.  Stead,  313  ;  T.  Vaughan  Hughes,  314  ;  A.  McWilliam, 
314;  W.  H.  Hatfield, 314. — Correspondence :  H.  Brearley,  315;  A.  McWilliam 
and  E.  J.  Barnes  (reply),  316. 

I'n per  on  "Some  properties  of  heat-treated  3  per  cent  nickel  steels." 
1911,  i.  269  ;  introduction,  269  ;  met  hods  of  measurement,  271  ;  thermal 
analysis.  284  j  microstructures,  285;  steels  as  received,  normalised  and 
annealed,  286;  quenched  and  tempered  sleds,  288. — Correspondent  « 
H.  Brearley,  290  ;   A.  McWilliam  and  E.  J.  Barnes  (reply),  292. 

Paper  on  "  Brinell  hardness  and  tenacity  factors  of  a  scries  of  heatj 
treated  special  steels."  1915,  i.  125;  reference  to  previous  experiments, 
125  ;  2  per  cent  chromium  steels,  12<i  ;  3  percenl  nickel  steels.  Ii!!)  ;  0.2  per 
cent  vanadium  steels,  131.  Discussion:  < '.  A.  Edwards,  135;  II.  Le 
Chatelier,  137  ;  .1.  E.  Stead,  138  ;  W.  Roscnhain,  138  ;  A.  McWilliam,  138, 
\1  \i>  \ki  \<;  \,  .1.  M.  db,  on  ore-handling  equipment.  1911,  ii.  487. 
M  ldden,  H.  T.,  on  separation  of  zirconium  and  I  itanium.     1920,  i.  763. 

M  \okk,  .).  |<\,  on  concentration  of  tungsten  ores.      1910,  ii.  384. 
\1  \<;i.ky,  Mai  i:h  I.,  obituary  notice  of.      1915,  i.    163 
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M  LGNU30N,  G.,  on  distillation  of  wood.     1911,  i.  549. 

on  manufacture  of  oharooal.     1911,  ii.  511. 
Magntjsson,  C.  Ej.,  on  oorrosion  of  iron  in  oonorete.     1911,  ii.  652. 
M  lqbttdsb,  \Y.  T.,  on  cleaning  of  castings.     1912,  i.  523. 

on  tests  on  welded  bars.     1912.  ii.  587. 
Mahix.  E.  Q.,  on  inclusions  in  steel.     1920,  i.  725  ;    1921,  i.  429,  430. 

elected  member.     1921,  i.  3. 
Mahix.  F.  W.,»on  manufacture  of  briquettes  in  Holland.     1914,  ii.  31(5. 
Mauler.  P.,  on  estimation  of  carbon.     1911,  ii.  656  ;    1912,  ii.  618. 

on  gases  in  collieries.     1911,  i.  571. 

on  oxidation  of  coal.     1914,  i.  631. 
Mahlke,  A.,  on  pyrometry.     1919,  i.  635. 

Mahlman,  0.  L.,  on  electrolytic  pickling  of  steel.     1917,  ii.  431. 
Mahom.  8.  A.,  on  Wetherbee  concentrator.     1917,  ii.  346. 
Mahon\  J.  J.,  on  physical  tests  of  rolled  steel.     1919,  i.  685. 
Maii.he.  A.,  on  technology  of  catalysis.     1913,  ii.  686. 
Mailhiot,  A.,  on  molybdenite  deposits  in  Quebec.     1920,  i.  674. 
Main,  Alexander,  elected  member.     1921,  i.  3. 

Main,  S.  A.,  on  magnetic  and  mechanical  properties  of  manganese  steel.     1914, 
i.  133. 

on  shock  tests.     1921,  i.  454. 

on  X-ray  examination  of  electrodes.     1920,  i.  720. 

on  X-ray  examination  of  metals.     1919,  i.  690. 

elected  member.     1917,  i.  3. 
Maixot-Caplain,  Rene  Augustin  P.,  elected  member.     1911,  ii.  10 
Mainerice,  Max  Reyner,  elected  member.     1912,  i.  3. 
Mainwaring,  W.  D.,  on  corrosion  tests  of  iron  and  steel.     1912,  ii.  611. 

on  sampling  of  steel  billets.     1913,  i.  688. 
Mair,  G.  J.,  obituary  notice  of.     1911,  i.  499. 

Maire,  R.,  on  magnetic  transformation  of  iron-carbon  alloys.     1915,  ii.  320. 
Mairet,  F.  F.,  on  utilisation  of  power  at  collieries.     1917,  i.  307. 
Maitchell,  J.,  on  estimation  of  phosphorus  in  steel.     1920,  i.  763. 
Maitland,  A.  G.,  on  coal  in  Western  Australia.     1913,  i.  544. 

on  iron  ore  in  Western  Australia.     1913,  i.  517. 

on  mineral  statistics  of  Western  Australia,     1911,  i.  692. 
Majima.  M.,  on  molybdenum  steel  for  guns.     1919,  ii.  508. 

on  torsional  deformation  of  steel  bars.     1918,  i.  538. 
Major,  R.  M.,  on  electrical  production  of  alloys.     1920,  i.  754. 
Malagutt,  P.,  on  estimation  of  chromium  in  steel.     1921,  ii.  420. 
M  alcher,  L.  M.,  on  oxy-acetylene  welding  for  rolling-mill  repairs.    1919,  ii.  504. 
Malcolm,  W.,  on  petroleum  in  Canada.     1914,  i.  610  ;    1916,  i.  317. 
Malcglmson,  0.  T.,  on  coal  briquetting.     1915,  i.  541. 

on  smokeless  fuel.     1918,  ii.  448. 
Hale,  Howard,  elected  member.     1920,  ii.  4. 
Malinovskv,  A.,  on  malinite  process.     1920,  ii.  316. 

on  refractory  materials.     1919,  i.  628. 
Mallixson,  A.  B.,  on  elect  sic  equipment  of  collieries.     1911,  ii.  528. 
Malloch,  (i.  S.,  on  coal  in  Canada.     1912,  i.  467. 
Mallock,  A.,  on  colours  of  tempered  steel.     1919,  i.  674, 
M  \lm,  E.,  on  iron  ore  in  Sweden.      1915,  ii.  216. 


CC1V  NAME   INDEX. 

Malone,  G.  B.,  on  welding  castings.     1920,  i.  737. 
Malowan,  S.  L.,  on  determination  of  molybdenum.     1920,  ii.  397. 
Manchot,  W.,  on  analysis  of  titaniferous  ores.     1912,  i.  610. 
Man  field,  W.  H.,  on  Scottish  oil  shale  industry.     1916,  i.  317. 
Manice,  D.  F.,  on  history  of  puddling  process.     1917,  i.  346. 
Manlove,  G.  H.,  on  acetylene  welding  of  pipe  joints.     1915,  i.  593. 

on  magnesite  deposits  of  California.     1916,  i.  302. 

on  plant  of  Inland  Steel  Co.     1919,  ii.  500. 

on  plant  of  Interstate  Iron  and  Steel  Co.     1921,  ii.  382. 

on  plant  of  Milwaukee  Rolling-Mill  Co.     1921,  ii.  381. 
Mann,  on  producer-gas  from  low-grade  fuel.     1912,  ii.  503. 
Mann,  A.,  on  slag-breaking  installation  at  Dillingen.     1916,  i.  336. 
Mann,  A.  S.,  on  powdered  coal  in  forge  furnaces.     1916,  i.  307. 
Mann,  R.  L.,  on  manganese  ore  in  the  United  States.     1916,  ii.  379. 
Mannaberg,  M.,  on  influence  of  elements  on  mechanical  properties  of  steel 

1916,  ii.  122. 

Mannell,  John  Andrew,  elected  member.     1914,  i.  3. 
Manning,  I.  A.,  on  coal  in  Colombia.     1913,  i.  543. 

on  iron  ore  in  Colombia.     1913,  i.  515. 
Manning,  V.  H.,  on  economics  of  petroleum.     1920,  ii.  339. 

on  problems  of  coal  industry.     1920,  ii.  342. 
Mannock,  Charles  Michael,  elected  member.     1919,  ii.  3. 
Mansfield,  G.  R.,  on  coal  in  Idaho.     1921,  i.  385. 
Mantelli,  A.  S.,  elected  member.     1917,  i.  3. 
Manterfield,  David,  elected  associate.     1917,  i.  6. 
Manz,  H.,  on  preparation  of  vanadium.     1913,  i.  694. 

on  vanadium  ores.     1914,  i.  578. 
Mappin,  G.  E.,  on  ore-handling.     1917,  ii.  345. 

Marbaker,  E.  E.,  on  separation  of  tungsten  and  molybdenum.     1915,  i.  633. 
Marble,  W.  H.,  on  stainless  steel.     1921,  i.  447. 
Marchand,  H.,  on  autogenous  welding.     1919,  ii.  512. 
Marchant,  E.  W.,  on  magnetic  properties  of  iron  and  steel.     1913,  i.  668. 
Marchionneschi,  on  estimation  of  nickel.     1914,  ii.  392. 
Marconett,  G.,  on  gas-producer  practice.     1919,  ii.  479. 
Marcusson,  J.,  on  composition  of  tars.     1921,  ii.  353. 
Marden,  J.  W.,  on  zirconium.     1920,  ii.  318. 
Mardus,  on  Kupper's  gas-producer.     1911,  ii.  521. 
Makckkcm,  < '.  10.,  (.n  impact  testing  machine.     1921,  ii.  .'5!><i. 
Margosches,  B.  M.,  on  est  imatiqn  of  nitrogen  in  coke.     1915,  i.  635. 
Maeiohal,  A.  G.,  elected  member.     1920,  i.  5. 
Markgraf,    H..  on  combustion   of  coke-oven  gas  in  open-hearth  furnaces. 

1917,  ii.  378. 

on  slagging  gas-producers.     1918,  ii.  459. 

on  use  of  coke  in  gas-producers.     1916,  i.  .323. 
Makklf,,  I).,  on  anthra-coal.     1921,  ii.  353. 
M aiikh,  Abthub,  eleoted  member.     1914,  i   3. 
Marks,  L.  S.,  on  .link, -ring  of  OOftl.      1911,  ii.  505  ;    1915,  i.  505. 
Mari'i.kh,  Norman  Chisholm,  elected  associate.     1921,  i.  6. 
\]  LBQn  \  n  i»,  H.  S.,  on  elecl  ii<-  welding.     1919,  ii.  518. 
M  \i;i;k,  I1'.,  on  recovery  <>\  I  in  from  tinplate.     1913,  ii.  649. 


NAME   INDEX.  CCV 

Marrs,  L.  E.,  on  determination  of  manganese.     1911,  ii.  003  ;   1913,  i.  093. 
Maks.  G.,  on  slag  enclosures.     1913,  i.  656. 
MABSAUT,  J.  B.,  on  geology  of  coal.      1915.  i.  500. 
ICabsdbn,  Walter,  elected  member.     1920,  i.  5. 

M  u;su.  John  Lockwood.  obituary  ootice  of.     1915,  ii.  205. 
Marsh.  W.  J.,  on  electrolytic  estimation  of  nickel.     1915,  i.  032. 
Marshall.  A.  G.,  on  coal-mining  industry  of  Siberia.     1913,  ii.  539. 

on  iron  ore  in  Siberia.     1913,  ii.  500. 
Marshall,  A.  H.,  on  electricity  as  a  fuel  saver.     1918,  i.  481. 
Marshall,  C.  H.,  on  elastic  limit  recorder.     1921.  i.  451. 

on  testing  machines.      1918,  ii.  494  ;    1921,  i.  452. 
Marshall,  C.  W.,  on  corrosion.     1915,  i.  024. 

Paper  on   "  The  influence  of  molybdenum  upon  the  corrodibility  of 

steel."    See  Friend,  J.  N. 

Paper  on  "  The  influence  of  silicon  on  the  corrosion  of  cast  iron."    See 

Friend,  J.  N. 

Paper  on   "The  relative  corrodibilities  of  grey  cast  iron  and  steel''; 

and  a  Note  on   "  The  removal  of  rust  by  means  of  chemical  reagents. 

See  Friend,  J.  N. 
Marshall,  E.  E.,  on  a  blast  preheater.     1918,  i.  491. 
Marshall,  F.  D.,  on  low-temperature  carbonisation  of  coal.     1916,  ii.  401  ; 

1918,  i.  484  ;    1919,  i.  040. 
Marshall,  Sir  Horace  (Lord  Mayor),  speech  at  Dinner  by.     1919,  i.  591. 
Marshall,  P.,  on  coal  in  Colombia.     1912,  ii.  480. 
Marshall,  S.  M.,  on  combustion  of  blast-furnace  gas.     1915,  ii.  252. 
Marstrander,  Pv.,  on  iron  ore  in  Uruguay.     1916,  ii.  380. 

on  manganiferous  ore  in  Uruguay.     1916,  ii.  380. 
Marteil,  V.,  on  pattern-making.     1913,    i.  012;  ii.  000. 
Martel,  L.,  on  a  new  method  of  boring.     1913,  ii.  515. 
Martell,  P.,  on  history  of  basic  process.     1911,  ii.  587. 

on  history  of  Bessemer  process.     1913,  i.  030. 

on  history  of  coal-mining.     1912,  i.  491. 

on  history  of  iron-ore  mining  in  Styria,  1912,  ii.  403. 
Martelli,  A.,  on  iron  ore  in  Elba.     1912,  ii.  447. 
Martens,  A.,  on  calibration  of  testing-machines.     1912,  i.  508. 

on  fatigue  bending  tests.     1914,  ii.  370. 
Martens,  F.,  on  corrugation  of  steel  rails.     1913,  ii.  073  ;    1920,  i.  745. 
Martin,  A.,  on  moulding.     1912,  ii.  544. 
Martin,  A.  H.,  on  American  electric  steelworks.     1911,  i.  027. 

on  petroleum  in  the  United  States.     1911,  i.  550  ;    1913,  i.  555. 
Martin,  E.,  on  analysis  of  bauxites.     1914,  i.  748. 
Martin,  Francis  Grimshaw,  elected  member.     1919,  i.  5. 
Martin,  G.  C,  on  coal  in  Alaska.     1912,  ii.  485. 

on  petroleum  in  Alaska.     1912,  ii.  497. 
Martin,  G.  F.,  on  British  blast-furnaces.     1911,  ii.  545. 
Martin,  G.  L.,  on  petroleum  in  Alaska.     1921,  ii.  350. 
Martin',  Hugh,  elected  member.     1917,  ii.  4. 
Martin,  H.  E.,  on  iron  ore  mining  machinery.     1914,  i.  580. 
Martin,  James  A.,  elected  member.     1912,  ii.  0. 
Martin,  L.,  on  coal  in  the  United  States.     1911,  ii.  510. 


CCV1  NAME   INDEX. 

Martin,  L.,  on  iron  ore  in  Pennsylvania.     1911,  ii.  478. 

on  methods  of  working  in  collieries.     1911,  ii.  530. 
Martin,  Pierre,  presentation  of  Bessemer  medal  to.     1915,  i.  25. 

obituary  notice  of.     1915,  i.  4G6. 
M  LRTTN,  S.  S.,  on  the  duplex  process.     1915,  ii.  276. 
M  lrttn,  W.,  on  solubility  of  carbon  in  nickel.     1912,  ii.  604. 

on  properties  of  vanadium.     1912.  i.  589. 
Martlew,  S.  G.,  on  properties  of  solid  fuel.     1917,  i.  307. 
Mabton,  Gr.,  on  small  ingots.     1912,  i.  534. 

jMakx,  G.  H.,  on  strength  of  gear  teeth.      1913,  i.  008  ;    1916,  i.  384. 
Masini,  K,  on  coal  in  Italy.     1921,  i.  384. 
Maslin,  Ernest  Seba,  elected  member.     1913,  i.  3. 
Masling,  K.,  on  iron  ore  in  Germany.     1912,  i.  431. 

on  winding-engines.     1913,  i.  573. 
Masloff,  A.  N.,  on  transformation  points  of  nickel-chrome  steel.    1918,  ii.  501. 
Mason,  Arthur  Frank,  elected  member.     1920,  ii.  4. 
Mason,  Henry  Parker,  elected  member.     1917,  ii.  4. 
Mason,  L.,  on  coal  in  Indo-China.     1911,  ii.  508. 
Mason,  R.,  on  cupola  construction.     1911,  i.  591. 
Mason,  W.,  on  alternating  stress  experiments.     1916,  i.  373  ;    1918,  i.  537. 

on  distillation  of  coal-tar.     1915,  ii.  238. 

on  stresses  in  steel.     1911,  ii.  613. 

on  yield  point  of  metals.     1913,  i.  664. 
Masfero,  on  existence  of  ancient  iron  and  steel.     1912,  i.  159. 
Masse,  Pv.,  on  modern  gas-producer  practice.     1913,  i.  565. 
Massenez,  0.,  on  estimation  of  sulphur.     1913,  i.  691. 
Massot,  P.,  on  high-speed  tool  steel.     1914,  ii.  350. 
Mather,  K.  F.,  on  petroleum  in  United  States.     1920,  i.  700. 
Mather,  R.,  on  Belgian  iron  and  steel  industry  and  the  Great  War.     1919,  i.  45 

on  moulding  sand.     1912,  i.  521. 

elected  member.     1913,  i.  3. 
Mather,  Sir  William,  obituary  notice  of.     1920,  ii.  303. 
Mathers,  F.  0.,  on  nickel-plating.     1917,  ii.  430. 
Mathesius,  L.,  on  reduction  of  iron  by  hot  gases.     1914,  ii.  320. 
Mathesius,  W.,  on  blast-furnace  hearths.     1921,  i.  400. 

i hi  blast-furnace  reactions.     1914,  i.  637. 

on  carbon  consumption  in  the  blast-furnace.     1911,  ii.  543  ;    1917,  i.  338. 

mi  cupola  practice.     1914,  ii.  326. 

on  function  of  coke  carbon  in  iron  smelting.     1917,  ii.  389. 

on  high-blast  heats  in  Mesaba  practice.     1915,  i.  544. 

on  history  of  iron.     1912,  i.  510. 

on  iron  ores  oontaining  arsenic.     1915,  i.  488. 

Paper  on  "The  magnetic  properties  of  manganese  and  nickel  steels." 

flfel    HlT.FBRT,  S. 

Mathews,  C.  D.,  on  besting  east  iron.     1911,  i.  645. 

M  lthhws,  .1.  A.,  on  ooemcienl  expansion  of  alloy  steels.     1920,  i.  753. 

(»n  chromium  magnel  steel.     1917,  ii.  445. 

on  electric  steel  furnaoeb.     1916,  ii.  4:52  ;   1917,  ii.  406. 

on  hardening  tool  iteel.     1915,  i.  583. 

on  inclusions  in  steel.     1919,  ii.  522. 


NAME   INDEX.  CCV11 

Mathews,  J.  A.,  on  iron-copper-niokel  alloys.     1911,  i.  668. 

on  magnetic  properties  of  alloj  steels.     1915.  i.  016. 

on  manufacture  of  high-speed  stool.     1919,  ii.  610  ;   1920,  i.  751. 

on  molybdenum  stools.     1921.  i.  4i>7.  ii.  403. 
Mathewson,  C.  H..  on  applications  of  micrometry  i<>  alloys.     1914,  i.  715. 
Mathewson,  E.  1'..  on  pulverised  coal.     1920,  i.  <>'.»<>. 
II  Mill  is,  T.  11..  on  roll  turning.      1914.  i.  686,  686. 
M  \iuiAs.  \V..  on  clay  and  loam  deposits  in  Germany.     1921,  i.  377. 
Mathi    Tins.  I).,  on  foundry  patterns  and  moulding.     1911,  i.  000;    1912,  ii. 

644. 
Mvtionov  C.,  on  acid-resisting  alloys.     1918,  ii.  500  ;    1920,  i.  759,  ii.  395. 

on  metallurgy  of  tungsten.     1920.  i.  674,  ii.  312. 

on  preparation  of  barium.     1913,  ii.  080. 
Matson,  <:.  C,  on  natural-gas  in  the  United  States.     1916,  i.  231  ;   1917,  i.  327. 

on  petroleum  in  the  United  States.     1917,  i.  322  ;    1920,  ii.  332. 
Matsubara,  A.,  on  chemical  equilibrium  between  iron,  carbon  and  oxygen. 

1921.  i.  430. 
Matsuda,  T..  on  properties  of  annealed  stool.     1916,  ii.  448. 
BIatsumura,  T.,  on  elasticity  of  cast  iron.     1915,  ii.  300. 
Matsushita,  T.,  on  influence  of  manganese  on  properties  of  steel.    1919,  ii.  530. 

on  physical  constants  of  chromium  steel.     1920,  ii.  388. 

on  properties  of  tungsten  steel.     1919,  ii.  531. 

on  slow  contraction  of  hardened  carbon  steel.     1918,  ii.  499. 
Paper  on  "  The  cause  of  quenching  cracks."    See  Honda,  K. 
Matsuika.  Haiukichi,  elected  member.     1919,  ii.  3. 
Matthews,  Arthur,  elected  member.     1921,  i.  4. 
M  v.tthews,  R.  R.,  on  petroleum  of  California.     1914,  ii.  299. 
Matthewman,  Fred,  elected  member.     1920,  i.  5. 
Matthewman,  F.  A.,  on  reactions  in  the  open-hearth  furnace.     1913,  i.  021. 

on  sulphur  in  open-hearth  process.     1920,  i.  715. 
Matthiae,  K.,  on  blast-furnace  operations.     1911,  i.  580. 
Mattinson,  H.,  on  wear  of  rails.     1912,  i.  572. 
Matweieff,  on  faulty  boiler  plates.     1914,  i.  711. 

on  martensite  transformation  in  hypoeutectoid  steel.     1918,  ii.  502. 

on  Neumann  lines.     1914,  ii.  380. 

on  non-metallic  inclusions.     1921,  i.  429. 

on  protective  coating  for  roofing  sheets.     1914,  ii.  388. 

on  slag  inclusions  in  basic  steel.     1911,  i.  040. 
Mai  land,  8.,  on  influence  of  sulphur  in  soft  grey  iron.     1918,  i.  535. 
Maurer,  E.,  on  theories  of  hardening.     1921,  i.  465. 
Maurice,  on  composition  of  basic  slag.     1915,  ii.  283. 
Maurice,  W.,  on  acetylene  mine  lamp. .    1917,  ii.  385. 

on  design  and  equipment  of  colliery  lamp-rooms.     1915,  i.  537. 

on  lighting  of  collieries.     1911,  ii.  535. 
'  Mavor,  8.,  on  coal-dust  experiments.     1911,  ii.  534. 

on  compressed  air  in  collieries.     1915,  ii.  253. 
Maw,  Francis  John,  obituary  notice  of.     1913,  i.  488. 
Mawdsley,  W.  H.,  on  blasting  in  collieries.     1913,  i.  571. 
Mawson,  R.,  on  cleaning  of  castings.     1914,  ii.  332. 

on  drop-forging  dies.     1916,  ii.  436. 


CCV111  NAME   INDEX. 

Mawson,  R.,  on  oxy-a<  etylene  welding.     1914,  ii.  360,  361. 
.Maxwell,  J.  G.,  on  kilns  for  burning  firebricks.     1918,  i.  478. 
Maxwell,  L.  C,  on  determination  of  carbon  in  iron.     1921,  i.  471. 

on  electro-chemical  analysis.     1919,  ii.  537. 
M  \xwell-Lefroy,  E.,  on  wolframite  in  Lower  Burma.     1916,  i.  297. 
May,  W.  J.,  on  addition  of  phosphorus  to  metals.     1916,  i.  339. 

on  care  of  crucibles.     1913,  i.  618. 

on  casting  in  permanent  moulds.     1914,  i.  665. 

on  cupola  construction.     1912,  i.  512. 

on  design  and  construction  of  crucible  furnaces.    1914,  i.  670,  ii.  336. 

on  faulty  castings.     1912,  ii.  549. 

on  foundry  cores.     1911,  ii.  566  ;    1912,  i.  520. 

on  foundry  patterns.     1912,  ii.  544. 

on  plaster  patterns  for  moulding.     1911,  ii.  565. 
Mayer,  A.  R.,  on  peat,     1911,  i.  547. 

Mayer,  C,  on  economics  of  steel  manufacture.     1920,  i.  723. 
Mayer,  F.,  on  cleaning  blast-furnace  gas.     1914,  i.  642. 
Mayer,  L.,  on  microstructure  of  tinplate.     1919,  i.  694. 
Mayer,  W.,  on  rise  and  progress  of  iron  founding.     1913,  i.  607. 
Maynard,  George  W.,  obituary  notice  of.     1913,  i.  488. 
Mayo,  Charles  Robert,  elected  member.     1913,  i.  3. 
Mayo,  H.  T.,  on  geology  of  the  Persian  oil-fields.     1919,  i.  642. 
Mayoh,  F.  H.,  on  manufacture  of  chains.     1915,  ii.  299. 
Mayrisch,  Emile,  elected  member.     1921,  ii.  10. 
Mdivani,  B.,  on  estimation  of  tungsten.     1911,  i.  687. 
Meacham,  F.  G.,  on  development  of  Midland  coal-fields.     1913,  ii.  537. 
Mead,  A.,  on  industrial  uses  of  gas.     1913,  ii.  641. 
Mead,  W.  J.,  on  iron  ore  in  Cuba.     1911,  ii.  480. 
Meade,  M.  A.,  on  preservation  of  iron  and  steel.     1912,  i.  596. 
Meade,  R.  K.,  on  recovery  of  cyanide  of  potassium  from  the  blast-furnace. 

1917,  ii.  395. 
Means,  C.  M.,  on  explosives  in  collieries.     1916,  i.  325. 

on  electricity  in  mines,  safety  rules.     1917,  ii.  383. 
Measures,  H.,  on  pouring  castings.     1921,  ii.  369. 
Mecklenburg,  W.,  on  petroleum  in  Argentina.     1911,  i.  557. 
Meebbaoh,  K.,  on  formation  of  cracks  in  rolls.     1920,  i.  728. 
Meguro,  »S.,  on  coal  in  Japan.     1915,  ii.  233. 
Mehktkns,  J.,  on  briquctting  of  iron  ore.     1912,  i.  451. 

on  casting  in  permanent  moulds.     1911,  i.  603,  ii.  569  ;    1913,  ii.  607. 

on  cupola  practice.     1913,  ii.  596  ;    1914,  i.  657,  658. 

on  us.-  of  scrap-iron  briquettes.     1912,  ii.  541  ;    1913,  i.  608,  ii.  597. 
Mbixle,  6.  S.,  on  theory  of  eombustion.     1914,  i.  593. 
Mbi8nbb,  on  methods  of  working  in  oollieries.     1911.  ii.  529. 

MfilflSNEB,  C.  A'.,  on  by-product  coke-ovens.      1914,  ii.  2912. 

on  history  and  progress  <>l  manufacture  of  ooke.     1913,  ii.  545. 
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Metzger,  J.  J.,  Jun.,  on  foundry  cores.     1912,  i.  520. 
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Miles,  J.  B.,  on  dry-air  blast,     1912,  i.  498  ;   1916,  i.  332. 
Minus,  Jean,  elected  member.     1914,  ii.  xx. 
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Minnig,  H.  D.,  on  separation  of  aluminium.     1915,  i.  633. 
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Pogue,  J.  E.,  on  form  value  of  energy.     1921,  i.  381. 
Poul,  Hermann,  elected  member.     1913,  i.  3. 
Poiret,  H.,  on  winding  appliances.     1914,  i.  626. 
Pokorny,  on  manufacture  of  molybdenum  steel.     1921,  i.  422. 
Pokorny,  R.,  on  cleaning  of  blast-furnace  gases.     1911,  ii.  545. 
Pokorny,W.,  on  rescue  appliances  in  Austrian  coal-mines.     1913,  ii.  572. 
Poliakoff,  R.,  on  durability  tests  of  high-speed  steels.     1919,  ii.  519. 

on  specifications  for  high-speed  tool  steels.     1915,  i.  606  ;    1919,  ii.  527 

on  wearing  properties  of  twist  drills.     1915,  ii.  307. 
Pollak,  J.,  on  heat-treatment  of  hollow  steel  axles.     1918,  i.  527. 
Pollard,  A.  L.,  on  cupola  practice.     1915,  ii.  268. 

on  properties  of  malleable  cast-iron  in  relation  to  composition.   1914,  ii  364, 
Pollard,  J.  A.,  on  use  of  mud-laden  fluid  in  oil  boring.     1914,  ii.  301. 
Pollard,  Reginald  Downes,  elected  associate.     1920,  i.  7. 
Pollard,  \V.,  on  coal  in  the  United  Kingsom.     1915,  ii.  233. 
Pollock  Thomas,  elected  member.     1917,  ii.  4. 
Polster,  on  coal  briquettes.     1912,  i.  493. 
Polushkin,  E.  P. — 

Paper  on  "  Alloys  of  iron  and  uranium."     C.S.M.,  1920,  x.  129. 
on  chilled  cast-iron  wheels.     1921,  i.  415. 
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Polfshkin,  E.  P.,  elected  member,  1921,  i.  4. 

Pomerantzeff,  B.,  on  utilisation  of  waste  heat  in  ironworks.     1911,  i.  540. 

Pomeroy,  R.  E.  H.,  on  pulverised  coal.     1920,  ii.  322. 

Pommer,  on  coal-haulage  in  Dortmund  mining  district.     1913,  ii.  567. 

Pomp,  A.,  on  crushing  resistance  of  steel.     1921,  i.  457. 

on  heat-treatment  in  i elation  to  cold  working.     1920,  ii.  374. 

on  influence  of  heat-treatment  on  properties  of  steel.     1916,  i.  371. 
Poncelet,  on  iron  ore  in  Algeria.     1911,  i.  518. 

Pongracz,  A.,  on  reactions  in  blast-furnace  equilibrium.     1920,  ii.  343. 
Ponte,  G.,  on  oil  shale  in  Sicily.     1915,  i.  520. 
Ponthiere,  Honore,  reference  to  death  of.     1914,  ii.  257. 
Poole,  on  iron  and  steel  in  South  Africa.     1921,  ii.  365. 
Poole,  C.  R.,  on  heat-treatment  of  motor  parts.     1918,  ii.  485. 
Poole,  G.,  on  winding  appliances.     1911,  ii.  536. 
Poole,  G.  G.  T.,  on  winding-engines.     1915,  i.  536. 
Poole,  W.,  on  cement  from  blast-furnace  slag.     1919,  ii.  489. 
Poole,  William  Henry,  elected  member.     1918,  i.  4. 

Pope,  G.  S.,  on  sampling  and  analysis  of  fuel.     1913,  ii.  708  ;  1917,  i.  305,  ii.  364. 
Pope,  H.  F.,  on  manufacture  of  malleable  cast  iron.     1918,  i.  502. 
Pope,  S.,  obituary  notice  of.     1911,  i.  500. 
Popoff,  S.,  on  iron  ore  in  Russia.     1914,  i.  571. 
Popp,  M.,  on  analysis  of  basic  slag.     1914,  ii.  395. 
Poppenberg,  O.,  on  explosives.     1911,  i.  526. 
Popper,  J.,  on  improvements  in  oxygen  breathing  apparatus.     1913,  ii.  572. 

Poppleton,  C.  F.,  on  galvanising  and  tinning.     1918,  i.  520,  ii.  507  ;    1921,  i. 
449. 

on  manufacture  of  steel  sheets.     1918,  i.  519. 

on  mechanical  handling  of  materials.     1921,  ii.  362. 

on  sheet  annealing  furnaces.     1920,  ii.  365. 

on  sheet  bars.     1920,  i.  366. 

on  steel  industry  in  Australia.     1920,  i.  721. 
Popplewell,  W.  C,  on  alternating  stress  tests  of  steel.     1917,  i.  401. 

on  endurance  tests.     1915,  i.  602  ;    1917,  ii.  437. 

on  tests  on  reinforced  concrete.     1912,  i.  505. 
Porat,  H.  von,  on  use  of  peat-dust  for  locomotive  fuel.     1913,  ii.  543. 
Porteous,  G.,  on  open-hearth  steel  for  chisels.     1921,  ii.  389. 
Porter,  A.  W.,  on  occlusion  of  gases  in  metals.     1919,  i.  689. 
Porter,  C.B.,  on  standardisation  of  die-blocks.     1920,  ii.  366. 
Porter,  C.  T.,  on  relation  between  tensile  strength  and  hardness.     1915,  i.  597. 
Porter,  G.,  on  use  of  tar-oil  fuel  in  Diesel  engines.     1918,  ii.  458. 
Porter,  H.  C.,  coal  and  coke  by-products  as  sources  of  fixed  nitrogen.     1917, 
i.  316. 

on  coke  by-products.     1917,  ii.  370. 

on  coking  tests  of  coaL     1920,  i.  604. 

on  oomposil  ion  df  ooaL     191 1,  i.  542. 

on  fuel  conservation.     1921,  i.  390. 

on  gases  in  coal-mines.      1911,  ii.  533. 
on  oxidation  of  coal.      1915,  i.  506. 

on  moisture  in  coal.     1916,  ii.  396. 

on  specific  heat  (if  c.ril.      1913,  ii.  537. 
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Porter,  H.  C,  on  spontaneous  beating  of  ooal.     1918,  ii.  451. 

on  Btorage  of  ooaL     1912,  i.  489  ;   1918,  ii.  452. 

on  theory  of  combustion.     1914,  i.  593. 

on  weathering  of  Pittsburgh  coal.     1914,  ii.  314. 
Porter,  H.  F.,  on  a  new  form  of  pyrometer.     1920,  i.  687. 
Porter,  J.  B.,  on  coal  in  Canada..     1912,  ii.  483  ;    1917,  i.  312. 

on  sampling  Canadian  coal.     1912,  ii.  483. 

on  testing  of  coke  from  Canadian  coal.     1912,  ii.  483. 
Porter,  J.   J.,  on  blast-furnace  practice      1912,  i.   49G  ;     1913,  i.   590,  ii. 
577. 

on  cupola,  practice.     1912,  ii.  539. 

on  foundry  mixtures.     1912,  ii.  540. 

on  fuel  efficiency  of  the  cupola.     1913,  i.  007. 

on  heat  efficiency  of  the  blast-furnace.     1911,  ii.  542. 

on  influence  of  various  elements  on  the  properties  of  cast  iron.     1911,  i. 
643  ;    1912,  i.  556. 

on  iron  ore  in  the  United  States.     1911,  i.  519  ;    1912,  ii.  452. 

on  specifications  for  machinery  castings.     1913,  i.  668. 

on  uses  of  cast  iron  in  American  practice.     1912,  ii.  382. 
Porter,  J.  M.,  on  laboratories.     1911,  i.  680. 
Portevin,  A.  M. — 

Paper  on  "  The  decarburisation  of  steels  in  the  salt  baths  used  for 

heating  prior  to  hardening."     1914,  ii.  196  ;    description  of  experiments, 

196  ;   employment  of  mixtures  of  cyanide  and  cyanate  of  potassium,  200. 

— Correspondence  :   S.  N.  Brayshaw,  203  ;   E.  H.  Saniter,  203. 

Paper  :    "  Note  on  defective  fractures  in  tensile  test-pieces,  during  the 

inspection  of  gun  parts."     1919,  ii.  203  ;    process  for  obtaining  sulphide 

prints  from  fractures,  209  ;    influence  of  quenching  on  steel  containing 

inclusions,    209. — (Discussion,    211 :     Conjointly   with   paper    by    J.    J. 

Cohade,  q.v.). 

Paper  on  "  Constituents  found  in  tungsten  and  molybdenum  steels." 

1921,  ii.  141. — Discussion:   136. — Correspondence:   138. 
Paper   on    "  The   thermo-electric   properties   of   special  steels."      See 

Dupuy,  E.  L. 

on  anisotropy  of  coarse-grained  metals  and  alloys.     1915,  ii.  321. 

on  carburisation  of  iron  by  alkaline  cyanides.     1917,  ii.  421. 

on  case-hardening.     1911,  i.  629  ;    1913,  ii.  637  ;    1914,  ii.  353. 

on  chemical  investigation  of  alloys.     1913,  i.  674. 

on  coefficient  of  flow.     1913,  ii.  607.  , 

on  cooling  curves  of  quenched  metals.     1918,  i.  554. 

on  critical  points  in  chromium  steel.     1912,  i.  584. 

on  critical  points  of  electrolytic  iron.     1913,  i.  677. 

on  determination  of  critical  points.     1919,  ii.  528. 

on  elastic  limit  of  alloys.     1913,  ii.  653. 

on  electrical  resistance  of  nickel  steels.     1921,  i.  463. 

on  estimation  of  carbon  by  micrographical  methods.     1917,  ii.  462. 

on  fragility  in  a  medium-hard  steel  forging.     1915,  ii.  312. 

on  hardness-testing.     1915,  i.  597,  ii.  306. 

on  heat -treatment  of  chromium  steels.     1911,  ii.  601. 

on  heat-treatment  of  manganese  steels.     1917,  ii.  423. 

on  influence  of  heat -treatment  on  microstructure.     1913,  ii.  659,  661  ; 
1919,  ii.  528. 
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Portevin,  A.  M.,  on  intluence  on  mechanical  properties  of  time  of  heating  prior 
to  quenching.  1917.,  i.  397. 

on  influence  of  rate  of  cooling  on  hardening.     1920,  ii.  372. 

on  influence  of  rate  of  cooling  on  transformation  points.     1917,  ii.  422. 

on  intluence  of  various  metals  on  thermo-electric  properties  of  iron-carbon 
alloys.     1914,  i.  714. 

on  internal  stresses  in  steel.     1919,  i.  085. 

on  iron -antimony  alloys.     1911,  ii.  024. 

on  iron-chromium  alloys.     1911,  ii.  025. 

on  macrostructure  of  steel.     1918,  ii.  483. 

on  mctallographical  appliances.     1911,  i.  001. 

on  microstructure  of  iron  and  steel.     1914,  i.  715. 

on  Neumann  lines.     1914,  ii.  380. 

on  phenomena  of  hardening.     1921,  ii.  400. 

on  properties  of  alloys.     1913,  ii.  GOO. 

on  pseudo-binary  alloys.     1911,  i.  070. 

on  quenching  of  steel.     1920,  i.  732. 

on  slow  cooling  for  micrographical  study  of  alloys.     1921,  ii.  411. 

on  speed  of  transformation  of  steels.     1914,  ii.  377. 

on  structure  of  nickel-chromium  steels.     1914,  i.  720. 

on  thermo-electric  properties  of  iron-nickel-carbon  alloys.     1913,  i.  070. 

on  transformation  of  impact  energy  into  heat  in  shock-testing.    1915,  i.  003. 

on  transformation  points  in  nickel-chromium  steels.     1918,  i.  550. 

on  wear  of  bronzes.     1912,  ii.  382. 

on   Widmanstatten  structure  and  its  influence  on   physical  properties. 
1912,  ii.  003. 
Portevin,  A.  M.,  and  V.  Bernard. — 

Paper  on  "  The  influence  of  coalescence  on  the  mechanical  properties  of 

steel   and   on   alloys."     1914,    ii.    204 ;     coalescence   in-  bronzes,   204 ; 

coale&cence  in  steels,  205. — Correspondence  :  L.  H.  Fry,  211. 

Payer  on  "  Contributions  to  the  study  of  coalescence  in  steels  and  its 

commercial  results."     1921,   ii.    145 ;     Part   I.  Factors  influencing   the 

phenomena  of  coalescence,  145.     Part  II.  Influence  of  the  coalescence  of 

cementite  on  the  properties  and  heat-treatment  of  hypcreutectic  steels, 

158  ;  conclusion,  170. — Correspondence  :   138. 
Portevin,  A.  M.,  and  P.  Chevenard — 

Paper  on  "  The  characteristic  curves  of  the  heat-treatment  of  steels." 

1921,  ii.  117  ;    definition  of  the  results  of  the  heat-treatment  and  of  the 

final  state  of  the  steel,  111) ;   ((iialit.it  Lve  evaluation  of  the  intensity  of  t  he 

transformations  undergone  during  cooling,  120  ;  characteristic  curves,  125; 

examples  of  characteristic  curves,  127  ;   characteristic  curves  of  a  nickel- 

chromium   steel,    128;     influence;   of  other  factors  on   hardening,   135. — 

hiscussion  :   130. — Correspondence  :   138. 
Portevin,  A.  M.,  and  M.  (Jakvin — 

Paper  on  "The  experimental  investigation  of  the  influence  of  the  rate 

of   cooling  in    the   hardening   of   carbon   steels/'      1919,   i.   409.     Part  I. 

Experimental  invest  igal  ion  of  the  cooling  of  differenl  metals  by  immersion 

in  water,  469 ;  mode  of  using  the  thermocouples,  470  ;  conditions  necessary 

to  seoure  oorreel  reoords,  -177  ;  description  of  experimental  arrangements, 

480;  conduct  of  the  experiments,  487  ;  examination  of  the  experimental 

results,  489;    conclusions  to  be  drawn  from  the  foregoing  results,  497. 

Pari  I.   Experimental  investigal  ion  of  t  he  quenching  of  carbon  steel,  602 ; 

introduction  and  enunciation  of  the  problem,  502;    experimental  condi 

tions,  500;    conception  of  the  critical  rates  of  cooling,  511  ;    iniluoncc  of 
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POBTEVIN,  A.  M.,  and  M.  G  \u\i\  (continued) — 

the  ohemioal  composition  on  the  critical  rate  of  quenching,  528  ;  influence 
of  the  initial  temperature  of  rapid  cooling  on  t hr  critical  rale  of  quenching, 
531;  quenching*  of  limited  duration.  537  ;  effect  of  the  crystalline 
particles  on  the  critical  quenching  rate  and  its  consequences,  540;  con- 
clusions. ">48.  Appendices  :  Note  on  the  influence  of  the  internal  evolution 
of  heat  on  the  duration  of  cooling,  552  ;  temperature  of  the  starting  of 
cracks.  ,"),"),'>  ;  experiments  on  special  steels,  554;  influence  of  pressure  on 
the  formation  of  troostite.  556.- — Correspondence  :  A.  McCance,  500. 
'  \k.  E.,  on  chemical  properties  of  hydrated  ferric  oxide.    1919,  ii.  536. 

POTHMANN,  \\\.  on  exploitation  of  Brazilian  iron  ore.     1920,  i.  071. 

POTO,  F.  B.,  on  inclusions  in  steel.      1919,  ii.  522. 

POTTER,  W.  S.,  on  physical  properties  and  microstructurc  of  manganese  steel. 
1914.  i.  717. 
on  rail  failures.     1912,  ii.  594. 

Pouilloux,  A.,  on  influence  of  size  and  working  of  ingot  on  qualities  of  steel. 
1919,  ii.  52(). 

Porrux,  G.,  on  moulding  sand.     1921,  ii.  371. 

Poircel,  A.,  on  influence  of  manganese  and  carbon  on  corrosion  of  steel. 
1916,  i.  75. 
on  influence  of  nitrogen  on  iron  and  steel.     1915,  ii.  105. 

Povarnin,  G.,  on  chemical  laboratory  appliances.     1915,  ii.  333. 

Powell,  A.  L.,  on  lighting  of  rolling-mills.     1918,  i.  522. 

Powell,  A.  R. — 

Paper  on  "  The  determination  of  cobalt  and  nickel  in  cobalt  steel." 
See  Schoeller,  W.  R. 

on  determination  of  sulphur  in  coal.     1921,  i.  473,  ii.  421. 
on  determination  of  nickel  and  cobalt.     1917,  ii.  408. 
on  sulphur  in  coal.     1920,  i.  091. 
on  sulphur  in  the  coking  process.     1921,  i.  387. 

Powell,  C.  W.  R.,  on  corrosion  of  iron.     1914,  i.  734. 

Pow:ell,  E.  J.,  on  preparation  of  anthracite  coal.     1916,  i.  327. 

Powell,  J.  W.,  on  methods  of  working  coal.     1912,  ii.  511. 

Powell,  L.  B.,  on  manufacture  of  chains.     1914,  i.  098. 

Powell,  Theodore,  elected  member.     1920,  ii.  5. 

Power,  A.  E.,  on  influence  of  temperature  on  hysteresis  loss  in  iron.     1912, 
ii.  599. 

Poyxtixg,  J.  H.,  on  changes  in  dimensions  of  steel  wire  when  twisted.     1912, 
i.  507. 

Pozzi-Escot,  E.,  on  estimation  of  manganese.     1913,  i.  093. 

Pradel,  on  gas-firing  devices  for  boilers.     1917,  i.  307. 
on  utilisation  of  tar  oil  as  boiler  fuel.     1913,  i.  558. 

Pradel,  R.,  on  new  type  of  moulding  machine.     1915,  i.  505. 

Prakkex,  H.,  on  foundry  equipment.     1911,  ii.  502. 

Prandtl,  W.,  on  estimation  of  vanadium.     1911,  i.  088. 
on  preparation  of  vanadium.     1913,  i.  094. 

Pratt,  A.  D.,  on  utilisation  of  waste  heat  from  melting  furnaces.     1917,  i.  304, 
ii.  415  ;   1918,  i.  501  ;   1920,  i.  722. 

Pratt,  A.  E.,  on  open-hearth  furnaces.     1913,  i.  211. 
on  steel  ingot  defects.     1916,.  ii.  205. 
on  the  Talbot  furnace.     1913,  ii.  240. 

Pratt,  Hugh,  elected  member.     1920,  ii.  5. 
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Pratt,  JosErH  Francis,  elected  associate.     1918,  i.  7. 

transferred  to  membership.     1920,  i.  7. 
Pratt,  W.  E„  on  iron  ore  in  the  Philippines.     1915,  i.  482  ;    1916,  i.  290,  291, 
Prauss,  S.,  on  metallographical  appliances.     1911,  i.  661. 
Preisinger,  J.,  on  estimation  of  phosphorus  in  iron.     1913,  ii.  700. 
Preiswerk,  H.,  on  petroleum  in  Roumania.     1912,  ii.  495. 
Preller,  I.,  on  analysis  of  burnt  magnesite.     1912,  ii.  471. 
Prentiss,  F.  L.,  on  blast-furnaces  in  America.     1920,  i.  707. 

on  the  Croxton  slag-handling  system.     1915,  ii.  266. 

on  direct  castings.     1920,  ii.  352. 

on  foundry  equipment.     1914,  ii.  334. 

on  heat-treatment.     1919,  ii.  511. 

on  ore  storage  at  blast-furnaces.     1919,  i.  651. 

on  production  of  malleable  castings.     1919,  ii.  495. 
Prentiss,  G.  L.,  on  Egler  open-hearth  furnace.     1921,  ii.  374. 
Pressell,  G.  V.,  on  comparative  value  of  quenching  oils.     1918,  ii.  482. 
Prest,  J.  J.,  on  equipment  of  collieries.     1914,  i.  623. 
Preston,  A.  C,  on  flow  of  oil  in  pipes.     1921,  i.  393. 
Preston,  F.  W.,  obituary  notice  of.     1914,  i.  555. 
Preston,  George  F. — 

Paper  :  "  Practical  notes  on  the  design  and  treatment  of  steel  castings." 

1920,  i.  389.— Discussion  :  J.  E.  Stead,  401. 
Preston,  T.  H.,  on  iron  ore  in  Russia.     1916,  ii.  375. 
Pretet,  on  cooling  phenomena  in  ingots.     1920,  ii.  363. 
Preuss,  E.,  on  brittleness  due  to  working  at  blue  heat.     1915,  i.  598. 

on  distribution  of  stresses  in  perforated  flat  bars.     1913,  i.  663. 

on  impact  tests  on  notched  bars.     1914,  ii.  370. 

on  tensile  tests  on  notched  bars.     1913,  ii.  652. 
Preuss,  G.,  on  Corleis  flask.     1913,  i.  697. 

on  estimation  of  carbon,  arsenic  and  sulphur  in  iron.     1911,  i.  683. 
Preussler,  H.,  on  distribution  of  forces  in  a  rolling-mill.     1920,  ii.  366. 
Price,  John  William,  elected  member.     1920,  i.  5. 
Price,  W.  L.,  on  haulage  in  collieries.     1914,  i.  626. 

on  methods  of  working  coal.     1914,  i.  625,  ii.  310  ;    1915,  i.  534. 
Prick-Williams,  Richard,  obituary  notice  of.     1916,  ii.  364. 
Priest,  Charles  Frederick,  elected  member.     1921,  i.  4. 
Priestly,  Percy  William,  elected  member.     1920,  i.  5. 
Primrose,  H.  8.,  on  testing  machines.     1918,  i.  538  ;    1921,  i.  452. 

elected  member.     1917,  i.  3. 
pRiMfiOsi;,  .1.  S.  G.,  on  relation  between  ball  hardness  and  scleroscopc  hardness, 
1918,  ii.  81. 

on  shock  tests.      1917,  ii.  115. 

on  testing  machines.     1918,  i.  538  ;    1921,  i.  452. 

on  use  of  microscope  in  the  foundry.      1911,  ii.  571. 
Prince  of  Wales,  elected  honorary  member.     1919,  ii.  5. 
J'iunck,  VV.  V.,  on  effect  of  high  sulphur  in  castings.      1914,  ii.  333. 

on  foundry  mixtures.     191 1,  i.  5!):}. 

on  pressure  on  the  rolls  of  rolling-mills.     1911,  i.  611. 

on  management  of  foundry  operations.      1915,  ii.  268. 
PRING,  J.  N.,  on  synthesis  of  hydrocarbons.      1912,  ii.  628. 
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Pringle,  J.,  on  coal  in  Buckinghamshire.     1913,  i.  636. 

on  natural-gat;  in  England.     1919,  i.  044. 
Prior.  G.  T.,  on  meteorites.     1913,  i.  518;    1914,  i.  578,  579;    1915,  i.  490; 
1916.  li.  383. 

Priwoznik,  E.,  on  occurrence  and  uses  of  manganese  ore.     1912,  i.  441. 

Probert,  E.  H..  on  semi-stool  cast  ings.     1913,  ii.  598. 

Probyn,  Harry,  elected  member.     1920,  ii.  5. 

Proctor,  Vernon,  elected  member.     1917,  ii.  4. 

Pbokopoff,  K.  A.,  on  petroleum  in  Russia.     1915,  i.  520. 

Prober.  W.  T.,  on  petroleum  in  the  United  States.     1911,  ii.  514. 

Pbost,  E.,  on  estimation  of  volatile  matter  in  coal.     1912,  ii.  628. 

on  distribution  of  vanadium.     1921,  ii.  338. 

on  titanium  ores.     1921,  ii.  338. 
Proudlock,  Marmaduke  Reginald,  elected  member.     1918,  ii.  3. 
Prudho.mme,  F.,  on  green  wood  in  the  blast-furnace.     1921,  i.  403. 
Pruemont.  G.  F.  J.,  on  tungsten  ore  in  Bolivia.     1919,  ii.  462. 
Prutzman,  P.  W.,  on  petroleum  in  California.     1912,  ii.  498  ;    1913,  ii.  553. 
Pubing,  F.}  on  recovery  of  benzol  from  coal-gas.     1914,  i.  605. 
Prcci,  F.  S.— 

Paper  on  'The  present  state  of  the  iron  industry  in  Italy."     See  L. 

Dompe. 
Pugh,  John  Vernon,  elected  member.     1914,  ii.  2. 

Pugh,  M.  R.,  on  corrosion  of  cast-iron  pipes.     1914,  ii.  387  ;    1915,  ii.  326. 
Pugsley,  Howard,  elected  member.     1921,  i.  4. 
Pugsley',  Thomas  Montague,  elected  member.     1917,  i.  3. 
Pulsford,  F.  C,  on  making  cores  of  silica  sand.     1914,  ii.  329. 
Pulsifer,  H.  B.,  on  heat-treatment  of  tool  steel.     1913,  ii.  641. 

on  metallography.     1915,  i.  620. 
Pultz,  J.  L.,  on  purchase  of  fuel  by  analysis.     1912,  ii.  476. 
Puning,  F.,  on  Kopper's  benzol  recovery  plant.     1913,  ii.  549. 

PUPPE,  J. 

Paper  on    "  Rolling-mill  practice  in  the   United   States."     (Part  I). 

1912,  ii.  134 ;  development  of  iron  industry  of  North  America,  134  ; 
cogging-mills,  135 ;  billet-mills,  140 ;  rail-mills,  144. — Discussion : 
A/Lamberton,  153  ;  Sir  Robert  Hadfield,  155  ;  W.  H.  Ellis,  156  ;  Arthur- 
Cooper,  156  ;   J.  Puppe  (reply),  156. 

Paper  on   "  Rolling-mill  practice  in  the  United  States."     (Part  II). 

1913,  i.  399  ;  section  mills,  399  ;  merchant  mills,  406  ;  wire  rod  mills,  410  ; 
slabbing  and  universal  mills,  416  ;  plate  rolling-mills,  421  ;  sheet  mills,  424  ; 
strip  mills,  426  ;  method  of  driving,  427  ;  conclusions,  434. 

on  Maerz  furnace.     1921,  i.  420. 

on  pressure  of  rolls  of  rolling-mills.     1912,  i.  530. 

on  power  requirements  in   rolling-mills.     1912,   i.    528 ;     1914,   i.    685  ; 
1915,  ii.  290. 

elected  member.     1912,  i.  4. 

awarded  Carnegie  Research  Grant.     1913,  i.  26. 
Puppe,  K.,  on  roll  drafting.     1915,  ii.  290. 
Purcell,  P.  F.,  on  peat  resources  of  Ireland.     1920,  ii.  326. 
Pcrdy,  R.  C,  on  refractories.     1920,  i.  678. 
Purington,  C.  W.,  on  zirconium  in  Russia.     1916,  ii.  382. 
Purves,  G.  T.,  on  by-product  recovery.     1914,  ii.  294;    1915,  ii.  237  ;    1916, 
ii.  409. 
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Putman,  Arthur,  obituary  notice  of.     1914,  ii.  255. 

Putnam,  W.  J.,  on  effect  of  cold-working  on  fatigue.     1919,  i.  080. 

on  elastic  strength  of  steel.     1920,  ii.  382. 
Putnan,  W.  P.,  on  malleable  castings.     1911,  i.  004,  037,  ii.  597. 
Putz,0.,  on  methods  of  working  coal.     1912,  ii.  511  ;  1913,  ii.  507  ;  1914,  i.  (325. 
Pyatt,  William,  elected  member.     1920,  i.  5. 
Pyne,  A.  P.,  on  electricity  in  rolling-mills.     1920,  i.  308. 
Pyne,  F.  R.,  on  design  of  reverberatory  furnaces.     1915,  ii.  287. 
Pye-Smith,  A.,  vote  of  thanks  by.     1914,  ii.  xxii. 
Pyhala,  E.,  on  origin  of  petroleum.     1911,  i.  552. 

Q 

Quickel,  R.  D.,  on  clinkering  of  coals.     1914,  i.  594. 

Quigley,  J.  S.,  on  drawing  pillars  in  pitching  seams.     1915,  i.  534. 

Quigley,  W.  S.,  on  installation  for  using  pulverised  coal  as  fuel.    1914,  ii.  285. 

on  refractory  cements.     1920,  i.  082. 
Quigley,  W.  T.,  on  high-temperature  furnace  cement.     1916,  ii.  392. 
Quijano  de  la  Colina,  Ramon,  elected  member.     1912,  ii.  0. 
Quinn,  T.  S.,  on  electric  furnace  in  the  steel  foundry.     1917,  i.  358. 
Quinney,  E.  H.,  on  estimation  of  tungsten.     1912,  ii.  025. 
Quiring,  H.,  on  manganese  in  Hungary.     1921,  i.  372. 

on  manganiferous  iron  ore  in  Transylvania.     1920,  i.  070. 

on  methods  of  working  in  collieries.     1911,  ii.  529. 
Quitzow,  on  temperatures  at  great  depths.     1911,  ii.  532. 
Quolin,  A.,  on  automatic  shears  for  rolling-mills.     1913,  i.  040. 

R 

Rabault,  Albert  Valentin,  elected  member.     1914,  i.  3. 
Rackoff,  A.  A.,  on  pouring  of  steel.     1921,  i.  429. 

on  steel  manufacture.     1921,  i.  427. 
Radley,  E.  G.,  on  refractory  materials.     1920,  ii.  31(5. 
Raeburn,  C.  E.,  on  electric  driving  of  rolling-mills.     1921,  i.  433. 
Raidabaugh,  G.  P. — 

Paper  on  "  Origin  and  development  of  the  railway  rail  in  England  and 

America."      1917,  i.   233  ;   names  and  titles  of  the  rails  as  they  came 

out,  273  ;   bibliography  on  rails,  1707  to  1893,  274. 
Rakusin,  M.  A.,  on  composition  of  petroleum.     1912,  i.  473. 

on  a  method  for  determining  specific  gravity  of  petroleum.     1913,  i.  558. 

on  optical  properties  of  Japanese  petroleum  oils.     1911,  ii.  517. 

on  origin  of  petroleum.     1915,  ii.  242. 

on  petroleum  in  Bolivia.     1912,  ii.  498  ;    1913,  i.  550. 

on  petroleum  in  Patagonia.      1913,  i.  656. 
Ralph,  G.  J.,  on  miners'  lamps.     1914,  ii.  313. 
Ralston,  0.  C,  on  classification  of  coals  by  analysis.     1910,  ii.  409. 

on  moisture  in  coal.      1910,  ii.  396. 

on  oxidation  of  coal.     1915,  i.  606. 
Rama,  A.,  on  briquetting  iron  ores.     1912,  ii.  405. 
Ramkau,  L.,  on  coal  in  Jndo-China.      1910,  ii.  398 
Ramp,  H.  M.,  on  economics  of  foundry  practice*     1913,  i.  G17. 
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RAMf,  H.  M..  on  faulty  castings.      1915,  ii.  272. 

on  use  of  steel  mixtures  in  iron  castings.     1914,  ii.  329. 
RAMP,  P.  R.,  on  cupola  practice.      1919,  i.  057. 

on  moulding  machines.     1910,  i.  341. 

on  relative  merits  of  dry  and  green  sand  castings.     1914,  ii.  331  ;    1915, 
i.  5(54. 
R  lmsay,  E.,  on  methods  of  working  ooal.     1912,  ii.  511. 
B  lmsay,  Sib  W.,  on  conservation  of  coal  in  Great  Britain.     1911,  ii.  071. 
Ramsbubg,  C.  J.,  on  coking  practice.     1917,  ii.  3(58. 
B  lndall,  Charles  R.  J.,  elected  member.     1914,  ii.  xx. 
Randall,  D.  T.,  on  selection  of  fuel  by  analysis.     1911,  i.  539. 

on  smoke  abatement.      1912,  ii.  477. 
Randall,  M.,  on  specific  heat  of  gases.     1912,  ii.  029. 

Randles,  Sir  John,  on  blast-furnace  practice  in  the  United  Kingdom.    1918, 
i.  67. 

on  influence  of  elements  on  mechanical  properties  of  steel.     1916,  ii.  109. 

elected  member  of  Council.      1915,  i.  14. 

speech  at  Dinner  by.      1914,  i.  550. 
Randolph,  C.  P.,  on  electrolytic  deposition   of  metals.     1911,  i.  (572. 
Rands,  H.,  on  brown  coal  in  New  Zealand.     1919,  ii.  474. 
Rang,  Henry  Albert  Jule,  elected  member.     1918,  ii.  3. 
Rangel,  M.,  on  mineral  resources  of  Durango.     1921,  ii.  330. 
Ransom,  R.  S.,  Jun.,  on  estimation  of  tungsten.     1919,  i.  701. 

on  mineral  resources  of  Portugal.  1918,  ii.  435. 
Ransu.me,  Allen,  obituary  notice  of.  1913,  ii.  481. 
Ransome,  F.  L.,  on  manganese  in  Arizona.     1920,  i.  072. 

on  origin  of  iron  ore.     1911,  ii.  409. 
Rao,  Kuppusetty  Jagga,  elected  associate.     1918,  ii.  4. 

transferred  to  full  membership.     1920,  ii.  0. 
Rasson,  E.,  on  phosphorus  etching  reagent.     1919,  i.  090. 
Rastall,  R,  H.,  on  tungsten  ore.     1919,  i.  025 ;    1920,  i.  074. 
Rateau,  A.,  on  blowing-engines.     1912,  i.  497. 
Rath,  on  coal-handling.     1913,  ii.  574. 

on  mine  ventilation.     1911,  i.  570. 
Rathbert,  W.,  on  passivity  of  metals.     1914,  i.  738. 
Raulin,  (Jr.,  on  analysis  of  ferro-boron.     1911,  ii.  057. 

on  estimation  of  nickel.      1911,  i.  084. 
Raven,  F.  A.,  on  properties  of  ferro-silicon.     1920,  i.  739. 
Rawdon,  H.  8.,  oh  arc  welding.     1921,  i.  444. 

on  Brinell  hardness.     1921,  i.  453. 

on  deep  etching  of  steel.     1921,  i.  405. 

on  defects  in  rails.     1920,  ii.  385. 

on  effect  of  methylene  iodide  on  constitution  of  steels.     1912,  ii.  021. 

on  equilibrium  temperature  in  carbon  steel.     1913,  ii.  081. 

on  finishing  temperatures  of  Steel  rails.     1914,  ii.  347. 

on  flaky  and  woody  steel.     1919,  i.  093. 

on  internal  fractures  in  steel  rails.     1921,  i.  459. 

on  macroscopic  examination  of  metals.     1921,  i.  404,  405. 

on  metallic  coatings  for  iron  and  steel.     1919,  ii.  535. 

on  metallography  of  arc-fused  steel.     1921,  i.  444. 
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Rawdon,  H.  S.,  on  microstructure  of  iron  and  steel.     1917,  ii.  433  ;   1919, 
i.  691,  (393;    1920,  ii.  389. 

on  radiography  of  metals.     1920,  i.  758. 

on  standardisation  of  ladle-test  ingots.     1917,  i.  371. 

on  sulphur  and  phosphorus  in  steel.      1920,  ii.  387. 
Kawlin,  F.  I.  (Jr.,  on  the  microscope.     1920,  i.  757. 
Rawlinson,  W.,  on  iron  foundry  practice.     1916,  i.  338  ;    1921,  i.  411. 
Rawson,  Thomas  Gregory,  elected  member.     1917,  i.  3. 
Rawstron,  George  Pickup,  elected  member.     1913,  i.  3. 
Ray,  B.,  on  influence  of  copper  on  steel.     1914,  i.  728. 
Ray,  W.  T.,  on  heat  conductivity  of  refractory  material.     1911,  ii.  495. 
Raydt,  U.,  on  alloys  of  iron  and  zinc.     1914,  i.  730. 

on  alloys  of  molybdenum  and  cobalt.     1914,  i.  730. 
Raymond,  A.  W.,  on  pulverised  coal  as  fuel  in  metallurgical  furnaces.     1913, 

ii.  617. 
Raymond,  R.  W.,  on  coal  resources  of  Alaska.     1912,  ii.  485. 

obituary  notice  of.     1919,  ii.  455. 
Raymond,  S.  S.,  on  time  effect  in  reheating  hardened  steel.     1916,  i.  397. 
Rayner,  H.  S.,  on  fuel  economy.     1919,  ii.  130. 
Read,  A.  A. — 

Paper  on  "  The  chemical  and  mechanical  relations  of  iron,  chromium 

and  carbon."     See  Arnold,  J.  O. 

Paper  on  "  The  chemical  and  mechanical  relations  of  iron,  vanadium 

and  carbon."     See  Arnold,  J.  O. 

on  chemical  and  mechanical  relations  of  iron,  cobalt  and  carbon.     1915. 
i.  613. 

on  chemical  and  mechanical  relations  of  iron,  molybdenum  and  carbon. 
1916,  i.  376. 

on  chemical  and  mechanical  relations  of  iron,  tungsten,  nickel  and  carbon. 
1914,  i.  726. 

elected  member.     1920,  ii.  5. 
Read,  H.  L.,  on  surface  combustion.     1917,  i.  307. 
Read,  J.,  on  petroleum  in  Papua.     1920,  ii.  336. 
Read,  T.  T.,  on  coal  in  China.     1912,  i.  465. 

on  iron  ore  in  China.     1912,  i.  432. 

on  iron  and  steel  industry  of  Japan.      1918,  ii.  510. 

on  primitive  iron  smelting  in  China.     1921,  ii.  368, 
Reagen,  A.  B.,  on  coal  in  New  Mexico.     1912,  i.  469. 

on  petroleum  in  United  States.     1911,  ii.  516. 
Reardon,  W.  J.,  on  core-moulding  machine.     1915,  ii.  270. 
Reavell,  James  Abthub,  elected  member.     1921,  i.  4. 
Reay,  T.  P.,  obituary  notice  of.     1912,  i.  417. 
Rebuffat,  0.,  on  Dinas  bricks.     1921,  ii.  341. 
Recji,  K.,  on  slag-grinding  mills.     1917,  ii.  413. 
B  BOKTENWALD,  ■).,  on  electric  winding  engines.      1912,  ii.  512. 

on  special  typo  of  gas-producer.      1913,  ii'.  560. 
RkDAKLLI,  BSBHXSTO,  elected  member.      1918,  ii.  3. 

Redding,  A.  M,  on  pyrometers.     1921,  i.  437. 
Reddy,  B.  H.,  on  American  rolling-nulls.      1911,  i.  015. 

on  cleaning  of  castings.     1913,  i.  615. 

on  electric  cranes  for  steelworks.     1917,  i.  376. 
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Redeield,  A.  H.,  on  petroleum  in  Canada.     1921,  ii.  355. 

on  petroleum  in  Colombia.     1920,  ii.  335. 

on  petroleum  in  Mexico.      1921.  ii.  '355. 

on  petroleum  wad  asphalt  in  Venezuela,     1921,  i.  392. 
Bedfikld,  S.  B.,  on  Monel  metal.     1911,  i.  070. 
Redi.uii.  K.  A.,  on  magnesite.     1913,  ii.  530. 
EtEDM  wnk,  R.  A.  S..  on  colliery  explosions.      1913,  ii.  569 

on  sanitation  in  collieries.      1912.  i.  491. 
RjSDPATH,  WILLIAM,  elected  member.     1920,  i.  5. 
Redwood,  Sir  B.,  on  future  of  oil  fuel.     1914,  i.  014. 
Reed.  C,  on  direct  current  for  steel  melting.     1921,  i.  423. 
Reed,  Everett  Lenox,  elected  member.     1918,  i.  5. 
Reed,  J.  C,  on  calorimetry.     1920,  i.  685. 

Reed,  R.  S.,  on  measurement  of  blast-furnace  gases.     1921,  i.  398. 
Rees,  E.,  on  coke-oven  gas  for  town  lighting.     1918,  ii.  454. 
Rees.  Gwilyx,  elected  associate.     1921,  i.  6. 
Rees,  N.  R.,  on  gas-producers.     1921,  i.  394. 

on  recuperative  furnaces  for  reheating.     1920,  i.  720. 
Rees,  W.  D„  obituary  notice  of.     1921,  ii.  330. 
Rhus,  W.  J.,  on  American  refractories.     1921,  ii.  340. 

on  corrosion  of  coke-oven  walls.     1920,  i.  083,  084,  ii.  329. 

on  refractories  for  coke-ovens.     1920,  i.  684. 

on  refractories  for  electric  furnaces.     1921,  i.  378. 

on  standardisation  of  tests  for  refractory  materials.     1918,  ii.  137. 
Reese,  A.  K.— 

Paper  on  "  Copper  tuyeres  for  blast-furnaces."     1918,  i.  151  ;  description 

of  copper  tuyere,  151  ;    use  of  copper  cooler  in  conjunction  with  copper 

tuyere,  151  ;    copper  tuyeres  as  compared  with  cast-iron  tuyeres,  151. — 

Discussion  :   D.  Sillars,  205  ;   H.  Louis,  208. 

on  cleaning  blast-furnace  gas.     1920,  ii.  84. 

on  economy  of  dry  blast.     1913,  i.  133,  135  ;    1920,  ii.  103,  107,  112. 
Reeside,  J.  B.,  Jun.,  on  coal  in  New  Mexico.     1921,  ii.  348. 
Reeves,  F.,  on  creep  of  rails.     1918,  ii.  500. 

on  oil-fields  of  Montana.     1921,  ii.  356. 
Reeves,  J.  R.,  on  oil  shales  of  Indiana.     1921,  i.  392. 
Regan,  William,  elected  associate.     1917,  ii.  5. 

transferred  to  full  membership.     1920,  i.  7. 
Reger,  D.  B.,  on  analyses  of  American  coals.     1921,  ii.  349. 
Reich,  W.  I.,  on  oxy-acetylene  welding.     1912,  ii.  578. 
Rekhard,  C,  on  estimation  of  phosphorous.     1912,  i.  602. 

on  estimation  of  silicon.     1912,  i.  002. 
Reich  el,  J.,  on  by-product  recovery.     1913,  ii.  547. 
Reich elt,  on  use  of  coke  as  boiler  fuel.     1919,  ii.  470. 
Reichinstein,  G.,  on  passivity  of  metals.     1914,  i.  737. 
Rem  hwald,  Victor  Balzar,  elected  member.     1911,  ii.  10. 
Reid,  E.  W.,  on  analysis  of  cast  nichrome.     1917,  ii.  464. 
Reid,  J.,  on  handling  iron  ore.     1915,  ii.  223. 
Reid,  J.  H.,  on  coal  in  Queensland.     1918,  ii.  451. 
Reidemeister,  on  modern  coke-oven  practice.      1916,  ii.  399. 
Reifsneider,  L.  B.,  on  methods  of  iron  ore  mining.     1916,  ii.  384. 
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Reimers,  T.,  on  effect  of  bonding  a  crystalline  rod.     1913,  ii.  075. 

Rein,  C,  on  advantages  of  fore-hearth  for  use  with  cupolas.     1914,  ii.  326. 

on  cupola  construction.     1911,  ii.  558. 
Reinboth,  F.,  on  protective  coatings.     1911,  ii.  654. 
Reinders,  W.,  on  the  iron -carbon -oxygen  system.     1917,  i.  414. 
Reinecke,  L..  on  mineral  deposits  in  British  Columbia.     1921,  i.  371. 

on  mineral  resources  of  Canada.     1916,  ii.  376. 
Reinhardt,  Gust  a  v,  elected  member.     1914,  ii.  xx. 
Reinhardt,  G.  A.,  on  case-hardening  of  special  steels.     1913,  i.  644. 

on  effect  of  temperature  on  carbon  steel.     1919,  ii.  520. 
Reinhardt,  K.,  on  coal-washing.     1911,  i.  577. 
Reinhold,  0.,  on  mechanical  properties  of  steel  at  high  temperatures.    1916, 

ii.  447. 
Reininger,  G.,  on  classification  of  foundry  iron.     1914,  i.  658. 
Reitmeister,  W.,  on  reversing  valves  in  regenerating  furnaces.     1913,  ii.  614. 
Rejto,  S.,  on  prevention  of  hardening  cracks  in  tool  steel.     1921,  i.  226. 
Remington,  Alfred  Arnold,  elected  member.     1917,  ii.  4. 
Remy,  W.,  on  underground  fires.     1914,  i.  630. 

on  history  of  iron.     1915,  i.  555. 
Rengade,  E.,  on  changes  in  silica  bricks  during  service.     1918,  ii.  441. 

on  hardness  of  refractories.  1921,  ii.  342. 
Renter,  A.,  on  coal  in  Belgium.  1919,  ii.  473. 
Renkin,  W.  O.,  on  fuel  economy.     1921,  i.  381. 

on  use  of  pulverised  coal.     1919,  ii.  469. 
Rennerfelt,  I.,  on  efficiency  of  induction  furnaces.     1914,  i.  678. 

on  small  converters  in  steel  foundry  work.     1915,  i.  502. 
Renton,  James,  elected  member.     1912,  ii.  6. 
Repetti,  Carlo,  elected  member.     1918,  i.  5. 
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Retzow,  on  hardness  testing.     1921,  i.  463. 
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on  oil-fired  furnaces.     1920,  i.  726. 
Skov,  H.,  on  furnaces  heated  by  fuel  oil.     1916,  i.  319. 
Slacker,  R.  B.,  on  large  blast-furnace  gas-engines.     1915,  i.  440. 
SlaDB,  K.  B.,  on  an  electric  vacuum  furnace.      1913,  i.  Ii30. 

on  photomicrography.     1920,  i.  757. 
Blade,  W.  C,  on  preservative  paints.     1912,  ii.  616. 
Sladkt,  A.  ('.,  on  case-hardening.     1911,  i.  630. 
Slateb,  E.  N.  T.,  on  manganese  mining  in  India,     1920,  ii.  310. 
Slates,  II.  <).,  on  manufacture  of  malleable  iron-oastings.     1915,  i.  566. 
Slatbr,  .1.  .M.  L.,  on  eleotrio  control  gear  for  steelworks.     1913,  i.  637. 
Si.wvik,  I'.,  on  analysia  of  high-speed  steel.     1920,  ii.  397. 

on  determination  of  cobalt  in  steel.     1914,  ii.  392. 

on  estimation  of  mangane  e.     1912,  i.  609. 

on  estimation  of  vanadium.     1912,  ii.  621 


NAME   INDEX.  cclxxix 

Slsssob,  R.,  on  tungsten  mining  in  China.     1920,  i.  075. 
Suck.  E.  B-f  on  rolling  solid  steel  wheels.     1918,  ii.  480. 

Suiter.  S.  E.,  on  petroleum  in  Canada.     1918,  ii.  455  ;    1920,  ii.  334  ;    1921, 
i.  391. 

on  natural-gas  in  Canada.      1918,  ii.  458. 
Si.  hi  m.  C.  V.,  on  influence  of  titanium  in  steel.     1911,  ii.  020. 

on  moulding.      1910,  i.  341. 
Smales,  Conrad  Alwyne,  eleoted  associate.     1917,  i.  0. 

transferred  to  membership.     1920,  i.  7. 
Smallby,  0.,  on  influence  of  cored  dendritic  structure  in  alloys.     1918,  ii.  400. 
Smalley,  W.  M.,  on  electro-analysis.     1911,  i.  085. 
Smallwood,  J.  C,  on  gas-producers.     1913,  ii.  558. 

on  method  of  testing  and  calibrating  a  testing-machine.     1915,  i.  604. 

on  testing  gas-engines.     1913,  i.  567. 
>mallwood,  P.  E.,  on  working  of  thin  seams.     1916,  i.  325. 
Smart,  B.  J.,  on  mierostructure  of  steel.     1919,  i.  691. 

elected  member.     1912,  i.  4. 
Smart,  G.,  on  economics  of  iron-ore  mining.     1911,  i.  530. 
Smart,  R.  C,  on  coal-dust  sampling.     1921,  ii.  421. 
Bh  \ut,  William  Sydney,  elected  member.     1913,  i.  3. 
Smkktox,  J.  A.,  on  blast-furnace  gas  purification.     1914,  i.    334. 

on  gas-producers.     1913,  ii.  560. 

on  utilisation  of  blast-furnace  and  coke-oven  gases.     1913,  ii.  113. 
Smellie,  A.,  on  electrical  ecpiipments  in  collieries.     1915,  i.  532. 

elected  member.     1920,  i.  5. 
Smellie,  John,  elected  member.     1917,  ii.  4. 
Smiley,  H.  J.,  on  heat-treatment  of  steel.     1918,  i.  527. 
Smit,  J.  G.,  on  forging  shrapnel  shells.     1915,  ii.  298. 
Smith,  A.,  on  moulding.     1917,  ii.  398. 

on  use  of  ferro-silicon  in  open-hearth  practice.     1915,  i.  571. 
Smith,  Andrew,  elected  member.     1918,  i.  5. 
Smith,  Angus,  on  local  atmospheric  variations.     1911,  i.  149. 
Smith,  A.  B.,  on  casting  of  ingot  moulds.     1919,  ii.  493. 

on  moulding  propeller  blades.     1919,  ii.  493. 

on  patterns  and  moulding.     1918,  i.  507. 
Smith,  A.  C,  on  electric  furnace  practice.     1920,  i.  718. 
Smith,  A.  L.,  on  oxy-acetylcne  welding.     1915,  i.  593. 
Smith,  A.  W.,  on  influence  of  temperature  on  Hall  effect.     1913,  ii.  678. 
Smith,  C.  A.  M.,  on  impact  testing.     1911,  ii.  618. 

on  tensile  testing.     1911,  i.  647. 

on  testing  machines.     1912,  i.  569. 
Smith,  C.  Coldron — 

Paper  on  "  Some  experiments  on  the  reaction  between  pure  carbon- 
monoxide    and    pure   electrolytic-iron    below   the   Al    inversion."      See 

Carpenter,  H.  C.  H. 

on  carburisation  of  iron  at  low  temperatures.     1919,  i.  442. 
Smith,  C.  D.,  on  gas-producers.     1912,  i.  482  ;    1913,  i.  563. 

on  producer-gas  in  small  heating  furnaces.     1913,  i.  565. 
Smith,  C.  G.,  on  foundry  equipment.     1911,  i.  598. 
Smith,  C.  H.,  on  improvements  in  the  case-hardening  process.     1919,  i/403. 
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Smith,  r.  B.,  elected  member.     1917,  ii.  4. 

SMITH,  ( '.  0.,  on  machine  tools  for  shell  manufacture.     1915,  ii.  298. 

Smith.  ('.  Piokersgill,  on  production  of  sound  ingots.     1913,  ii.  294. 

Smith,  C.  W.,  obituary  notice  of.     1911,  i.  500. 

Smith,  I).,  on  heat-treatment  of  tool  steel.     1916,  i.  300. 

Smith,  E.  A.,  on  iron  ore  in  Alabama.     1913,  ii.  504. 

Smith,  E.  E.,  on  coal  in  Washington.     1912,  i.  409. 

on  use  of  acetylone  lamps  in  coal-mines.     1914,  i.  028. 
Smith,  E.  F.,  on  estimation  of  cobalt.     1916,  i.  401. 

Smith,  E.  K.,  on  machining  qualities  of  malleable  castings.     1920,  i.  748. 
Smith,  E.  W.,  on  autogenous  welding.     1912,  i.  553. 

on  by-product  recovery.      1920,  ii.  329. 

on  heat-treatment  furnaces.     1914,  i.  090. 
Smith,  Fred,  elected  member.     1914,  ii.  xx. 
Smith,  Frederick  Georc4e,  elected  member.     1913,  ii.  5. 
Smith,  F.  W.,  on  gas-welding  apparatus.     1921,  ii.  393. 

elected  member.     1918,  ii.  4. 
Smith,  G.  F.,  on  analysis  of  materials.     1921,  i.  472. 
Smith,  G.  H.,  on  hot-blast  stoves.     1912,  i.  497. 

on  corrosion  of  iron  in  concrete.     191 1,  ii.  053. 
Smith,  G.  M.,  on  estimation  of  titanium.     1914,  ii.  395. 
Smith,  G.  0.,  on  economics  of  ore  mining.     1914,  i.  582. 

on  fluctuations  in  coal  production.     1920,  ii.  342. 

on  mineral  reserves  of  the  United  States.     1915,  ii.  347. 
Smith,  G.  R.,  on  drawing  sheet  metal.     1917,  ii.  428. 
Smith,  H.  B.,  on  heat-treatment  of  chrome-nickel  steels.     1921,  i.  441. 
Smith,  H.  F.,  on  cleaning  producer  gas.     1914,  i.  019  ;    1919,  ii.  480. 

on  producer-gas  power.     1913,  i.  505. 
Smith,  H.  I.,  on  composition  of  American  coal.     1915,  i.  500 ;    1916,  i.  311. 

on  use  of  mine  supports.     1914,  ii.  307. 
Smith,  H.  J.  on  iron-ore  handling.     1921,  i.  370. 

Smith,  Sir  E.  Llewellyn,  speech  at  Dinner  by.     1911,  i.  491  ;    1913,  i.  472. 
Smith,  H.  R.,  on  winding-ropes.     1917,  i.  333. 

elected  member.     1912,  ii.  (i. 
Smith,  J.,  on  electric  cranes  in  steelworks.     1920,  ii.  308. 

on  use  of  open-hearth  charging  machines.     1913,  i.  624. 
Smith.  James — 

/'<i/)  /  on  "The  estimation  of  phosphorus  in  the  presence  of  tungsten." 

See  GBAY,  <;.  \V\tson. 

on  estimation  of  phosphorus.     1919,  ii.  538. 

elected  member.     1918,  i.  5. 
Smith,  J.  A.,  on  determining  the  density  of  flue-gases.     1917,  i.  424. 

Smith,  .1.  <  IBUIOKSB  INK,  on  protect  i\  e  coal  Ingl    for  iron.      1913,  ii.  092. 

elected    iikiii  I  ic  |\        1912,    i-     1. 

Smith,  J.  EI.,  and  <-.  A.  Wedgwood — 

Paper  on  "  Stre       train  loops  for  steel  in  (lie  cyclic  state"     1915,  i.  365  ; 

introduction,  365;   yield  point    and  yield  ranges,  366;   the  static  stress* 

brain  loops,  371 ;     I  kin  loops  for  stee!  in  the  cyclic  state  subjected 

to  mi-. iii    tic-;-,  and  a,  superimposed  alternating  stress  range  of  constant 

periodicity,  378;    properties  of  (lie  stre     strain  loops  when  mean  sti 
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Smith,  J.  H.,  and  CJ.  A.  \Vi:n»;\V00D  (co)itin tied) — 

and  a  superimposed  alternating  stress-range  of  constant  periodicity  are 

employed.  379  ;   complete  yield  range  test,  383  ;  results  of  yield  tests,  384  ; 

conclusion,  396. 
Smith,  J.  J.,  on  electric  smelting  of  iron  ore.     1912,  i.  507. 
Smith,  J.  Kknt.  on  Influence  of  vanadium  on  cast  iron.     1911,  i.  311,  326; 

1912,  i.  567. 
Smith.  .1.  R.,  on  electric  welding.     1919,  i.  677. 
SMITH,  Louis  William,  elected  member.     1916,  i.  4. 
Smith.  M.  ('..  on  aluminium  additions  to  steel.     1920,  ii.  358. 
Smith.  Iff.  Iff.,  on  determination  of  zirconium.      1921,  i.  472. 
Smith,  0.,  on  pressing  and  stamping  of  metals.     1917,  i.  373. 
Smith.  P.  S..  on  coal  in  the  United  States.     1911,  ii.  509  ;    1914,  i.  602. 
Smith,  P.  \V.,  on  tests  for  timber.     1914,  i.  622. 

elected  member.     1916,  ii.  2. 
Smith,  R.  H.— 

Paper  on  "  Sulphur  in  malleable  cast  iron."      1915,  ii.  141  ;    object  of 

the  research,  141  ;  preliminary  experiments,  142  ;  experiment  No.  1,  143  ; 

experiments  with  different  annealing  mixtures,   145  ;    tests  at  a  higher 

temperature,  146  ;    tests  with  higher  silicon  content,  147  ;    check  experi- 
ments,   148 ;     effect    of    sulphur    on    the    mechanical    properties,    150  ; 

conclusions,  152. — Discussion  :   W.  H.  Hatfield,  153  ;   W.  J.  Foster,  153  ; 

T.  Turner,  154  ;   R.  H.  Smith  (reply),  156. 

elected  member.     1915,  i.  2. 
Smith,  Robert  Low,  elected  member.     1915,  i.  2. 
Smith,  R.  P.,  on  basic  open-hearth  practice.     1920,  i.  715. 

elected  member.     1912,  ii.  6. 
Smith,  Richard  Tilden,  elected  member.     1919,  i.  5. 
Smith,  Sydney  Edwin,  elected  member.     1919,  ii.  4. 
Smith,  S.  G.,  on  design  and  construction  of  cupolas.     1911,  ii.  558  ;   1913,  i.  604. 

on  expansion  and  contraction  in  large  castings.     1914,  ii.  363. 

on  foundry  irons.     1913,  i.  597  ;    1914,  i.  658,  ii.  327. 

on  foundry  practice.     1915,  i.  558. 

on  foundry  sands.     1918,  i.  506. 

on  imperfect  castings.     1911,  i.  604. 

on  moulding  and  casting  large  hydraulic  rams.     1913,  ii.  605. 

on  moulding  ingot  moulds.     1912,  ii.  544. 

on  moulding  pipes.     1913,  i.  612,  ii.  606. 

on  smelting  of  Cleveland  ironstone.     1919,  ii.  483. 

on  tests  on  use  of  ferro-alloys  in  castings.     1914,  i.  660. 
Smith,  S.  W.  J.,  on  the  iron-carbon  system.     1912,  i.  585. 

on  magnetic  properties  of  iron  and  steel.     1913,  i.  668. 

on  self-magnetisation  of  steel.     1912,  ii.  600. 

on  thermo-magnetic  method  of  determining  the  transformation  tempera- 
tures of  steels.     1914,  ii.  379. 
Smith,  Thomas,  elected  member.     1911,  ii.  10. 
Smith,  Thompson,  elected  member.     1918,  i.  5. 
Smith,  V.,  on  Indian  iron  and  steel  of  ancient  origin.     1912,  i.  183. 
Smith,  W.  1).,  on  coal  in  the  Philippines.     1912,  i.  465. 

on  iron  ore  in  the  Philippines.      1912,  i.  433. 

on  petroleum  in  the  Philippines.     1920,  ii.  336. 
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Smith,  W.  H.,  on  Canadian  molybdenite  deposits.     1915,  i.  489. 
Smithson,  H.  F.,  on  equipment  of  collieries.     1914,  i.  623. 
Smjts,  A.,  on  allotropy.     1915,  i.  022. 

on  the  iron-carbon  system.     1912,  i.  585,  ii.  601,  002. 

on  iron-oxygen  system.     1919,  ii.  533. 

on  passivity  of  iron.     1914,  i.  738  ;    1915,  ii.  320  ;    1916,  i.  397. 

on  Wittorff's  iron-carbon  equilibrium  diagram.      1913,  i.  082. 
Smolensky,  S.,  on  effect  of  annealing  on  over-heated  steel.     1917,  ii.  423. 
Smoot,  C.  H.,  on  by-product  coke-oven  pressure  regulation.     1918,  i.  482,  ii 
453. 

on  regulation  of  blast.     1919,  ii.  485. 
Smyth,  Edward  Watson,  elected  member.     1919,  ii.  4. 
Sneddon,  A.,  on  coal-cutting  by  compressed  air.     1913,  ii.  500. 
Sneddon,  J.  B.,  on  transport  of  oil  shale.     1912,  ii.  499. 
Snell,  John  Francis  C,  elected  member.     1911,  i.  3. 
Snelltno,  W.  0.,  on  explosives  and  blasting.     1912,  ii.  510. 

on  gasoline  from  synthetic  crude  oil.     1915,  i.  525. 
Snider,  L.  C,  on  asphalt  deposits  of  Oklahoma.     1913,  i.  500. 
Snow,  J.  P.,  on  the  American  steel-rail  situation.     1912,  ii.  382. 

on  production  of  sound  ingots.     1912,  ii.  09. 
Snyder,  F.  T.,  on  electric  steel  castings.     1913,  ii.  004. 

on  electric  refining  of  steel.     1911,  i.  020;    1915,  i.  573  ;    1916,- i.  347  ; 
1917,  ii.  407. 

on  electric  furnace  design  and  practice  in  United  States.     1911,  ii.  590. 
Snyder,  H.  C,  on  use  of  telautograph  in  steelworks.     1918,  ii.  477. 
Snyder,  J.  H.,  on  economies  in  pickling  steel.     1917,  ii.  431. 
Snyder,  Robert  J.,  elected  member.     1912,  i.  4. 
Snyder,  T.  E.,  on  preservation  of  mine  timber.     1913,  i.  5G9. 
Snyder,  W.  T.,  on  blast-furnace  electric  hoisting  equipment.     1915,  ii.  258. 
Snypp,  C.  M,  on  producer  practice.     1912,  ii.  504  ;    1913,  i.  504. 
Sobrero,  L.,  on  heat-treatment  of  special  steels.     1917,  i.  384. 
SdDEBBEBG,  Olaf  A.,  elected  member.     1920,  i.  5. 
Soehnlein,  M.  G.  F.,  on  mine  surveying.     1913,  ii.  514. 
Sohe,  on  cupola  practice.     1911,  i.  592. 
Somers,  P.,  on  steelworks  equipment.     1919,  i.  663. 
SOMEBS,  II.  E.,  on  constituents  of  fireclays.      1919,  i.  020. 
Summer,  F.,  on  by-product  recovery.     1919,  ii.  475  ;    1921,  ii.  353. 

mi  esl  iniat  ion  of  nitrogen  in  coal  and  coke.     1915,  ii.  335. 
SOMMEBS,  .1.  A.,  on  Canadian  rolling-mills.     1913,  i.  (540. 
Sone,  T.,  on  magnetic  properties  of  iron.     1915,  i.  017  ;    1916,  i.  384. 

on  magnetic  susceptibility  of  manganese  oxides.     1914,  ii.  379. 
Son  m:\i-  'EL  D,  J.,  on  manufacture  <>f  sieel  eastings.      1918,  ii.  4<">7. 

Sopeb,  E.  K.,  on  concentration  of  iron  ore.     1911,  i.  531. 
on  geology  and  origin  of  fireclay.     1912,  ii.  <J('>7. 

on  methods  of  mining  iron  ore.      1911,  i.  527. 

on  origin  of  ore  deposits.     1912,  i.  430. 
Soi'witii,  S.  I\,  on  elect  ric  equipment  of  oollieries.     1913.  i.  570. 
Bobby,  ll.  C,  biographical  notice  of.     1920,  i.  758. 
Sobgb,  K..  <>n  world's  consumption  of  iron  ore.     1913,  i.  718. 

Sosman,  I!.   I'>.,  on  artificial  and  natural  oxides  of  iron       1918,  ii.  430. 
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Soskak,  J\.  B.,  on  the  common  refraotory  oxides.     1917,  i.  202. 

on  origin  of  iron  ore.     1917,  i.  282. 

on  melting-points  of  refractory  materials.     1911,  ii.  496. 

on  zonal  growth  of  hssmatite  in  relation  to  origin.     1918,  ii.  430. 
Sotjich,  or.  on  eoal  in  Belgium.     1913,  ii.  537. 
Soilk,  B.  A.— 

/'(//x  /•  :   "  Notes  a^  to  rates  of  reaction  in  certain  steels  at  9.30°  C."    See 

Campbell,  K.  1). 

on  reactions  in  steels.      1921,  i.  441. 
Souther,  H  i:\ky,  on  alloy  steels  for  motor-cars.     1911,  i.  656  ;   1912,  i.  587. 

on  heat-treatment  of  steel.     1911,  ii.  57(5. 

on  specifications  of  sheet  steel.     1911,  ii.  017. 

on  steel  castings.     1913,  ii.  598. 

elected  member.     1911,  i.  4. 
Souza,  Aguilar,  F.  M.  de.     See  Aguilar,  F.  M.  de  Souza. 
Souza-Dantas,  F.  de,  on  iron  ores  of  Brazil.     1918,  i.  472. 
SOWBBS,  D.  \\\,  on  general  foundry  practice.     1917,  i.  347. 
Spain,  B.  L.,  on  air  compressors  for  foundry  use.     1914,  ii.  333. 
Spannagel,  A. — 

Paper  on  "  A  new  process  for  heating  blast-furnace  stoves."     1914,  ii. 

232  ;    introduction,  232  ;    advantages  of  tho  new  system  (Pfoser-Strack- 

Stumm),  235 ;   results  of  comparative  tests  with  usual  and  new  modes  of 

heating,  238  ;   features  of  new  bricks,  240  ;   economic  importance  of  new 

system,  241. 
Sparks,  C.  P.,  on  application  of  electricity  to  mining.     1915,  i.  532. 
Spaulding,  S.  C,  on  penetration  of  carbon  in  steel.     1921,  ii.  385, 
Spearman,  C,  on  development  of  graphite  deposits.     1920,  i.  077. 
Speer,  O.,  on  testing  of  wire  ropes.     1912,  ii.  513  ;   1913,  ii.  057  ;   1914,  i.  027. 
Speight,  R.,  on  origin  of  petroleum.     1913,  ii.  551. 

Speller,  F.  N.,  on  corrosion  of  pipes.     1911,  i.  070;    1912,  i.  593,  ii.  371  ; 
1914,  i.  734 ;    1916,  i.  393,  ii.  403  ;    1920,  i.  701  ;    1921,  i.  409. 

on  heat-treatment  of  boiler  tubes.     1911,  ii.  017. 

on  prevention  of  corrosion.     1921,  ii.  417. 

on  roll  scale  in  Bessemer  practice.     1917,  i.  303. 
Spence,  H.  S.,  on  graphite  in  Canada.     1920,  ii.  318. 
Spence,  W.  L.,  on  rope-driven  coal-cutters.     1912,  ii.  511. 
Spencer,  A.  C,  on  iron  ore  in  Cuba.     1911,  ii.  480. 

on  iron  ore  in  France.     1919,  i.  018. 

on  iron  ore  in  Texas.     1911,  ii.  478. 
Spencer,  C.  B.,  on  strength  of  iron  at  varying  temperatures.     1915,  i.  001. 
Spencer,  G.,  on  defects  in  steel  ingots.     1918,  ii.  478. 
Spencer,  John,  obituary  notice  of.     1916,  i.  275. 
Spencer,  L.  J.,  on  crystals  of  carbo-silicide  of  manganese  and  iron.    1918,  i.  198, 

on  crystals  of  iron  phosphide  from  blast-furnace.     1916,  i.  331. 
Spencer,  Richard  Elias  Evans,  elected  member.     1913,  i.  4. 
Spencer,  Thomas  Richard,  elected  member.     1917,  i.  4. 
Sperr,  F.  W.,  on  by-product  coke-ovens.     1917,  ii.  308  ;    1920,  ii.  329,  330; 
1921,  i.  389. 

on  characteristics  of  American  coals  in  coking  practice.     1918,  ii.  453. 

on  methods  of  iron-ore  mi  ning.     1912,  ii.  401  ;    1917,  ii.  345. 

on  recovery  of  benzol  from  coal-gas.     1917,  i.  310. 
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Sperry,  E.  A.,  on  blast-furnace  practice  at  Hanyang,  China.     1914,  ii.  319. 

on  steelworks  practice  at  Hanyang.      1914,  ii.  343. 
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Spillman,  H.  C,  on  social  economics  of  foundry  works.     1914,  ii.  335. 
Spitzer,  F.,  on  corrosion  of  iron.     1912,  i.  597  ;  ii.  611  ;   1913,  ii.  691. 
Spriet,  C,  on  winding  equipment.     1911,  i.  568. 
Spring,  L.  W.,  on  high  temperatures  and  physical  properties  of  alloys.     1912, 

ii.  382. 
Springer,  J.  F.,  on  autogenous  welding.     1911,  i.  638  ;    1912,  i.  552. 

on  gas  for  heat-treatment.     1921,  i.  442. 

on  iron  ore  in  the  Philippines.      1916,  i.  292. 

on  iron  smelting  in  the  Philippines.     1916,  i.  336. 

on  manufacture  of  tubes.     1911,  i.  639  ;    1912,  i.  550. 
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Sproat,  I.  E.,  on  kaolin  in  the  United  States.     1917,  ii.  357. 
Squire,  C.  E.,  on  manufacture  of  steel  springs.     1917,  ii.  426. 
Squire,  Edward  Samuel,  elected  associate.     1919,  i.  7. 
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Stead,  John,  elected  member.     1920,  i.  0. 

Stead,  J.  E. — 

Paper  on  "Notes  on  the  welding-up  of  blowholes  and  cavities  in  steel 
ingots.'  1911,  i.  54;  welding,  54;  conditions  necessary  for  welding,  55; 
experiments  on  six  samples  of  steel,  55  ;  how  blowhole  cavities  arc  de- 
veloped, 01  ;  piping  in  ingots,  05  ;  composition  of  gas  in  the  cavities,  07  ; 
conclusions,  09. — Discussion  :  J.  O.  Arnold,  72  ;  E.  H.  Saniter,  73  ;  C.  H. 
Ridsdale,  73  ;  A.  Mc  William,  74  ;  H.  C.  H.  Carpenter,  75  ;  W.  Eosenhain, 
70 ;  Sir  W.  H.  Ellis,  70.— Correspondence :  J.  W.  Cobb,  79 ;  J.  H.  Darby,  81 ; 
W.  J.  Foster,  82  ;  H.  M.  Howe,  83  ;  H.  D.  Hibbard,  85 ;  0.  C.  Morgan, 
87  ;  F.  M.  Parkin,  88  ;  A.  W.  Richards,  89  ;  Sir  Thomas  Wrightson, 
Bart.,  89. 

Paper  on  "  The  welding  up  of  blowholes  and  cavities  in  steel  ingots." 

1912,  i.  104  ;  honeycombed  crucible  steel  ingots,  104 ;  blowholes  with 
oxidised  walls,  107;  conclusions,  111. — Discussion:  J.  O.  Arnold,  114; 
W.  J.  Foster,  114. — Correspondence  :  C.  H.  Ridsdale,  110. 

I'd  per  on"  New  method  for  the  determination  of  critical  points  Arl,  Acl"; 

1913,  ii.  399 ;  apparatus  required,  400  ;  preparation  of  specimens,  401 
comparison  of  critical  temperatures  by  various  authorities  on  the  same 
specimen,  404;  the  critical  point  Arl,  408. — Correspondence:  T.  Baker, 
410;  S.  N.  Brayshaw,  410;  H.  M.  Howe,  410;  W.  Eosenhain,  412; 
J.  E.  Stead  (reply),  414. 

Paper  on  "  Iron,  carbon  and  phosphorus."  1915,  i.  140  ;  Section  I.  : 
Introduction,  140  ;  the  mechanical  properties  of  phosphoretic  carbon 
steels,  151  ;  comparative  tests  on  steel  containing  varying  amounts  of 
phosphorus,  152.  Section  II.  :  (Eecords  of  more  recent  research  on  many 
of  the  subjects  referred  to  in  Section  I.),  155 ;  further  studies  of  blast- 
furnace bears,  156  ;  the  formation  of  a  phosphide  of  iron-iron  constituent 
having  pearlite  characteristics,  159  ;  conditions  favourable  for  the  separa- 
1  ion  of  idiomorphic  crystals  from  solid  solutions  of  phosphorus  and 
iron,  160;  the  unequal  distribution  of  phosphorus  in  the  metals  taken 
during  the  "  after-blow  "  in  a  basic-lined  converter,  101  ;  the  hetero- 
geneous character  of  wrought  irons,  103  ;  the  distribution  of  phosphorus 
in  steel  ingots,  poor  and  rich  in  phosphorus,  and  in  steel  rails,  etc.,  103  ; 
the  synthetic  producton  of  ghosl  lines,  and  the  influence  of  ghost  lines  on 
the  strength  of  steel,  165 ;  results  of  experiments  on  a  soft  steel  plate,  168; 
experimental  evidenoe  showing  that  the  parts  of  iron  or  steel  bars  which 
contain  phosphorus  concentrations  resist  carburisation  l>\  cementation, 
J7I  ;    liou  ii  is  that  phosphorus  in  steel  tends  to  cause,  the  crystals  in 

OS    kings   bo    be   small,  and    that    the    purest    castings  contain   the  largest 

crystals,  172.  Section  III.:  New  method  for  detecting  variations  of 
phosphorus  in  iron  and  steel,  173;  other  elements  than  phosphorus  give 
similar  Indications,  I7<i;  bibliography,  178.  -Discussion  :  II.  ('.  II. 
Carpenter,  I sl»  ;  \V.  II.  Hatfield,  182;  II.  Le  Chatelier,  184 ;  W.  Eosen- 
hain, 186 ;    E.  II.  Saniter,  187;    R.  <■'•  Scott,  188;   A.  McWilliam,  189; 
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a  A.  Edwards,  189  j  ,).  E,  Stead,  190.— Correspondent  '  0. 11.  Desoh,  193  ; 
H.  Le  Chatelier,  197. 

Pap  row  "  The  deteotioD  of  burning  in  Bteel."  1915,  i.  398  ;  description 
of  experiments,  399:  description  of  photographs,  401. — Correspondence : 
W.  EL  Cathoart  403 ;   C,  11.  Ridsdale,  405 ;  J.  E.  Stead  (reply),  408. 

Paper  :  "  Notes  on  nickel  steel  scale  and  on  the  reducl  ion  of  solid  nickel 
and  copper  oxides  by  solid  iron."'  1916,  ii.  243. — Discussion:  J.  O. 
Arnold.  256;    Dr.  St -ad,  257. 

Paper  :  "  Notes  on  the  effect  of  blast-furnace  gases  on  wrought  iron." 
1916,  ii.  249.— Discussion  :  J.  O.  Arnold,  250  ;  J.  E.  Stead,  257. 

Pnjhr  on  "  Influence  of  some  elements  on  the  mechanical  properties  of 
steel."'  1910,  ii.  5  ;  introduction,  5  ;  definition  of  mechanical  properties, 
t> ;  maximum  stress,  7  ;  elastic  limit,  7  ;  yield  point,  7  ;  elongation,  8  ; 
reduction  of  area,  8;  annealing,  8;  normalising,  9;  tempering,  10; 
Section  1 :  Pureiron  and  influence  of  carbon,  11 ;  pure  iron,  11;  influence 
of  carbon,  13  ;  general  laws,  34  ;  normalising,  39  ;  heat-treatment,  40  ; 
toughening.  40  ;  summary  and  comments  on  Section  I,  42  ;  mechanical 
properties  of  pure  iron,  42  ;  influence  of  carbon  on  the  properties  of  steel, 
42  ;  heat -treatment,  44  ;  normalising,  44  ;  hardening  and  tempering,  47  ; 
Section  II  :  [influence  of  phosphorus  50  ;  Terrenoire  phosphoric  steels,  51  ; 
shock  tests,  51  ;  mechanical  properties  of  phosphoretic  carbon  steel,  59  ; 
conclusions,  03  ;  summary  and  comments  on  Section  II,  04 ;  phosphorus 
in  wrought  iron,  00  ;  Section  III :  Influence  of  sulphur  and  manganese,  00  ; 
experiments  made  during  the  present  year  (1910),  70  ;  summary  and 
comments  on  Section  III,  72  ;  Section  IV  :  Influence  of  silicon,  75  ; 
summary  and  comments  on  Section  IV,  79  ;  Section  V  :  Influence  of 
copper,  80 ;  copper-manganese  steels,  83 ;  "copper-nickel  steel,  83  ; 
summary  and  comments  on  Section  V,  85  ;  Section  VI  :  Influence  of 
tin,  80  ;  summary  and  comments  on  Section  VI,  89  ;  concluding  remarks, 
90  ;  Appendix,  91  ;  influence  of  sulphur,  91  ;  influence  of  silicon,  92  ; 
bibliography  of  literature  on  relations  of  chemical  composition  and  physical 
properties  of  iron  and  steel,  95. — Discussion  :  Sir  Robert  A.  Hadfield,  100  ; 
C.  H.  Ridsdale,  102  ;  J.  O.  Arnold,  100  ;  E.  H.  Saniter,  107  ;  Sir  John  S. 
Randies,  109;  W.  Rosenhain,  110;  F.  W.  Harbord,  111  ;  C.  J.  Bagley, 
113. — Correspondence:  E.  Adamson,  114;  H.  H.  Ashdown,  115;  L. 
Grenet,  117;  M.  Mannaberg,  122;  C.  P.  Sandberg,  123  ;  W.  C.  Unwin, 
124 ;  J.  E.  Stead,  125  ;   H.  M.  Howe,  357  ;  J.  E.  Stead  (;eply),  358. 

Paper  on  "  Iron,  carbon  and  phosphorus."  1918,  i.  389  ;  I :  Distri- 
bution of  phosphorus  in  a  cast  alloy,  390  ;  effect  of  introducing  carbon  by 
cementation,  392  ;  .summaries  and  conclusions,  397  ;  II:  The  temperature 
ranges  at  which  iron  phosphide  passes  in  and  out  of  solid  solution  in  iron, 
398  ;  alloys  used  in  experiments,  399  ;  analogy  between  liquid  and  solid 
solution  and  general  conclusions,  405 ;  Appendix :  methods  for  tho 
detection  of  phosphorus  in  solid  solution,  408  ;  description  of  photographs, 
410. — Correspondence  :  J.  L.  Haughton  and  J).  Hanson,  413  ;  J.  E.  Stead 
(reply),  414. 

Paper  on  "  Inclusions  in  steel  and  ferrite  lines."  1918,  i.  287  ;  will 
fcrrite  crystallise  round  mechanically  made  inclusions  ?  288  ;  will  ferrite 
or  cementite  crystallise  on  the  walls  of  hermetically  scaled,  mechanically 
produced  cavities  ?  289  ;  if  phosphorus  could  be  removed  from  association 
with  the  ferrite  and  non-metallic  inclusions,  would  the  inclusions  left 
behind  lead  ferrite  to  form  envelopes  round  them  ?  290  ;  will  pure  slag 
inclusions  effect  a  segregation  of  ferrite  ?  291  ;  final  conclusion,  292. — 
Discussion  :  H.  Brearley,  293  ;  J.  H.  Whiteley,  294;  E.  H.  Saniter,  294  ; 
W.  Rosenhain,  290  ;  C.  A.  Edwards,  298  ;  J.  0.  Arnold,  299  ;  E.  F.  Law, 
300  ;  H.  H.  Ashdown,  302  ;  Col.  Belaiew,  302.— Correspondence  :  C.  H. 
Desch,  304  ;  A.  McCance,  307  ;  J.  E.  Stead  (reply),  300. 
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Stead,  J.  E.  {continued) — 

Paper  on  "  Blast-furnace  bears."  1918,  i.  157  ;  variable  character  of 
bears,  158  ;  kish  or  graphite,  159  ;  metal  with  open  and  close  fractures, 
162  ;  sulphides  of  manganese  and  iron,  1G3  ;  cyano-nitride  of  titanium, 
166  ;  titanium  dicyanide  or  carbo-nitride  of  titanium  (Cochranite),  171  ; 
oxides  and  silicates  of  iron,  174  ;  decarburised  iron,  178  ;  columnar  and 
dephosphorised  raw  iron,  182  ;  iron  phosphide  and  iron  carbide  in 
crystals  (with  a  report  thereon  by  Mr.  L.  J.  Spencer),  188  ;  carbo-silicide 
of  iron  and  manganese,  194  ;  unique  specimens  from  microscopists,  196  ; 
final  summary,  196  ;  Appendix,  198. — Correspondence  :  E.  Adamson,  211  ; 
G.  H.  Gibbs,^  ;  W.  J.  Foster,  214. 

Presidental  Address.     1920,  i.  33  ;   blast-furnaces,  34  ;   cleaning  of  blast- 
furnace gas,  40  ;    recovery  of  potash,  42  ;    temperature  of  blast,  44  ; 
recovering  the  heat  in  blast-furnace  slag,  45  ;  beehive  and  patent  coke,  46  ; 
spiegel  and  ferro-manganese,  46  ;    puddling  process,  50  ;    science  in  the 
foundry,  52  ;    basic  Bessemer  process,  54 ;    carburising  with  carbon,  61  ; 
passing  of  the  Bessemer  process,  62  ;   metal  mixers,  63  ;   development  of 
the  basic  open-hearth  process,  63  ;    chrome-lined  basic  furnaces,  64  ;   the 
Bertrand-Thiel  process,  65  ;   the  Talbot  process,  67  ;   dssulphurisation  of 
iron,  69  ;    Armco  iron,   74  ;    American  basic  open-hearth  furnaces,  76 
electric  furnaces,  76  ;    sound  steel  ingots,  78  ;    the  Gjers  soaking  pit,  80 
Wellman's  furnace   charger,   81  ;     movable   ports,   81  ;     basic   slag,   82 
powdered  fuel,  84  ;   recognition  of  science  in  the  iron  and  steel  world,  85 
the  birth  of  metallography,  88 ;  the  equilibrium  diagram,  93  ;  reagents,  93 
the  application  and  use  of  science  in  the  iron  and  steel  industries,  97  ;  the 
alloy  age,  102  ;    encouragement  of  research  by  members  of  the  Iron  and 
Steel   Institute,    102 ;     technical   education,    104 ;    education   for   works 
staffs,  105. 

Paper  on  "  Solid  solution  of  oxygen  in  iron."     1921,  i.  271  ;   summary, 
275. — Discussion  :  290. — Correspondence  :  294. 
on  A2  transformation  of  iron.     1915,  i.  244. 
on  the  acid  hearth  and  slag.     1919,  i.  245. 

on  action  of  iron  oxides  upon  acid  furnace  structure.     1919,  ii,  180. 
on  blast-furnace  "  bears."     1914,  i.  639. 
on  blast-furnace  practice.     1920,  i.  222. 

on  bloom  of  Roman  iron  found  at  Corstopitum.     1912,  i.  133. 
on   Brinell  hardness  and  tenacity  factors  of  heat-treated  special  steels. 

1915,  i.  138. 
on  brittleness  in  nickel-chrome  and  other  steels.     1920,  i.  622. 
on  burning  and  overheating  of  steel.     1913,  i.  647. 
on  carbon  hearths  for  blast-furnaces.     1914,  ii.  319. 
on  carburisation  of  iron.      1915,  ii.  113. 
on  case-hardening.     1914,  i.  376. 

on  chemical  relations  of  carbon,  chromium  and  iron.     1911,  i.  261. 
on  chemical  relations  of  iron,  vanadium  and  carbon.     1912,  i.  230. 
on  oleaning  of  blast-furnace  gas.     1920,  ii.  83,  86. 
on  coke  hardness.     1918,  i.  200,  204,  214 
on  oolorimetric  esi  imation  of  carbon.     1913,  ii.  383. 
on  colorimel  ric  estimal  i<>n  oi  sulphur  in  iron  and  steel.      1914,  i.  514. 
on  cooling  of  steel  in  ingot  and  other  forms.     1918,  ii.  275,  280. 
on  corrosion  of  iron.     1911,  i.  167,  L93;   1916,  i.  93, 95,  99. 
on  critical  cooling  velocities  of  ohromium  steel.     1910,  i.  145. 
on  crystallisation  through  fatigue.     1913,  ii.  398. 
•on  defects  in  steel  Ingots.     1918,  i.  386. 
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Stead,  J.  E.,  on  defects  in  electro-deposit  oil  iron.     1920,  i.  339. 
on  desiccation  of  air  by  caloium  ohloride.     1911.  i.  47. 
on  design  and  treatment  of  steel  oastings.     1920.  i.  401. 
on  diffusion  of  carbon  in  iron.      1915,  i.  2ti!>. 
on  distribution  of  phosphorus  in  steel  between  the  points  Acl  and  Ac3. 

1920,  i.  383,  384. 
on  etching  reagents.     1914,  i.  520.     1915,  ii.  137. 
on  failure  in  boiler  plates.      1914,  i.  303,  300,  311  ;    1918,  i.  325. 
on  fractures.     1912,  i.  388. 
on  fuel  economy  in  blast-furnaces.     1918,  i.  200. 
on  German  shells.      1916,  i.  304. 
on  growth  of  cast  iron.     1911,  i.  230  ;    1918,  ii.  205. 
on  hardening.     1914,  i.  190,  200. 

on  hardening  and  tempering  of  high-speed  steel.     1915,  ii.  35. 
on  heat-treatment  of  steel.     1916,  i.  359. 
on  hyper-eutectic  white  iron  and  manganese.      1912,  ii.  293. 
on  influence  of  carbon  on  iron  and  manganese  alloys.     1911,  ii.  83.' 
on  influence  of  cold-work  on  the  divorce  of  pearlite.     1918,  i.  303. 
on  influence  of  elements  on  tenacity  of  basic  steel.     1918,  ii.  57. 
on  influence  of  hot  deformation  on  cpialities  of  steel.     1918,  ii.  20. 
on  influence  of  manganese  and  carbon  on  corrosion  of  steel.     1916,  i.  71. 
on  influence  of  nitrogen  on  iron  and  steel.     1915,  ii.  99,  103. 
on  influence  of  phosphorus  and  carbon  on  steel.     1914,  i.  725. 
on  influence  of  temperature  on  carbon  and  pig  iron.     1911,  ii.  100. 
on  influence  of  vanadium  on  cast  iron  and  steel.     1911,  i.  313,  328. 
on  intercrystalline  cement  in  metals  and  elastic  limit.     1916,  i.  199. 
on  intercrystalline  fracture  in  mild  steel.     1920,  ii.  34. 
on  iron  and  nitrogen.     1912,  ii.  332. 
on  iron  and  phosphorus  compounds.     1914,  ii.  308. 
on  the  Jurassic  ironstones  of  the  United  Kingdom.     1918,  i.  125. 
on  macro-etching  and  macro-printing.     1919,  i.  292. 
on  magnetic  and  mechanical  properties  of  manganese  steel.    1914,  i.  129. 

135. 
on  manufacture  of  files.     1919,  i.  380. 
on  manufacture  of  malleable  cast  iron.     1917,  ii.  334. 
on  manufacture  of  open-hearth  steel.     1912,  ii.  107. 
on  malleable  castings  industry.     1917,  ii.  324. 
on  mechanicalising  analysis.     1911,  i.  308. 
on  metallography  and  microstructure.     1912,  i.  581. 
on  nickel-chromium  steels.     1919,  ii.  399. 
on  non-metallic  inclusions  in  steel.     1918,  i.  304. 
on  phosphorus  segregations  in  steel.     1915,  i.  017. 
on  preparing  sections  of  fractures  for  microscopical  examination.     1913, 

ii.  390. 
on  production  of  sound  ingots.      1912,  ii.  48,  88  ;    1915,  i.  81  ;    1918,  i.  234. 
on  properties  of  cast  iron.      1915,  i.  505. 
on  the  reaction  between  pure  carbon  monoxide  and  pure  electrolytic  iron. 

1918,  ii.  192. 
on  recrystallisation  of  deformed  iron.     1914,  i.  499. 
on  relation  between  ball  hardness  and  scleroscope  hardness.     1918,  ii.  80. 
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Stead,  J.  E.,  on  relation  between   cutting  efficiency  and  hardness  of  tool 
steel.     1916,  i.  107. 

on  segregation  in  steel.     1913,  i.  059. 

on  silica  bricks.     1920,  i.  082. 

on  slag  in  the  open-hearth  process.     1920,  i.  312. 

on  solubility  of  basic  slags.     1920,  i.  722. 

on  solubility  of  cementite  in  hardenite.     1912,  i.  240. 

on  standard  cast-iron  test-bars.     1912,  ii.  373. 

on  steel  industry  in  India.     1918,  i.  408. 

on  steel  metallurgy.     1919,  i.  195. 

on  sulphides  in  steel  ingots.     1914,  i.  404. 

on  tests  for  refractory  materials.     1918,  ii.  124. 

on  synthetic  cast  iron.     1919,  ii.  158. 

on  transformations  of  steel  during  heat-treatment.      1911,  ii.  55. 

on  use  of  blast-furnace  slag  for  reinforced  concrete.     1919,  i.  054. 

on  use  of  oxygen  in  blast-furnace  practice.     1913,  ii.  230. 

on  warping  of  steel  through  repeated  quenching.     1918,  ii.  215. 

on  welding  of  blowholes  in  steel  ingots.     1912,  ii.  382  ;    1921,  i.  50. 

on  welds.     1911,  i.  119. 

on  wire-drawing.      1912,  ii.  200. 

on  woody  fractures  in  transverse  tests.     1919,  ii.  210. 

remarks  at  Sheffield  Meeting  by.     1920,  i.  14. 

speech  at  Annual  Dinner  by.      1920,  i.  059. 

speech  at  Immingham  Excursion  by.      1912,  ii.  422. 
Stead,  J.  E.,  and  H.  0.  H.  Carpenter — 

Paper    on    "  The    crystallising    properties    of    electro-deposited   iron." 

1913,  ii.  119  ;   references  to  previous  researches  on  crystalline  structure  of 

iron,  119  ;   object  of  paper,  121  ;   description  of  experiments,  122  ;   deter- 
mination of  the  temperature  of  recrystallisation,  120 ;    results  of  tests, 

128,    129  ;     behaviour  of  thicker  sheets  of  electro-deposited  iron,    133  ; 

determination  of  the  critical  thickness  at  which  gross  crystallisation  occurs 

on  short  heating,  133  ;    experiments  with  mild  steel,  130  ;    experiments 

with  wrought  iron,  138  ;   general  consideration  of  results,  139  ;   summary, 

144. — Correspondencf  :     E.   Adamson,   149;    C.   Benedicks,   150;    H.    M. 

Eowe,  152;  .J.  C.  \Y.  Humfrey,  156;  W.  Roscnhain,  157;  E.  11.  Saniter, 

163  ;    .1.   E.  Stead  and  Ii.  C.  11.  Carpenter,  103. 
Stead,  William,  elected  member.     1920,  i.  0. 

on  cleaning  blast  furnace  gas.     1920,  ii.  89. 
Steabt,  F.  A.,  on  coal  in  Natal.     1920,  ii.  320  ;    1921,  i.  384 
Si  i. in  soli:.  E.,  on  co;il  in  the  United  States.     1916,  ii.  398. 

on  coal  resources  of  Montana.     1913,  ii.  542  ;   1916,  i.  31 1. 

on  iron  ore  in  Montana.     1913,  ii.  606  ;    1914,  ii.  269. 

on  petroleum  in  the  United  States.     1917,  i.  322. 
Steok,  B.  II.,  on  modern  types  of  soaking  pits.     1914,  ii.  33!). 
Stedman,  M.  C.  A.,  on  electric  production  of  steel.     1912,  i.  538. 
Steel,  A.  A.,  on  geology  of  coal.     1912,  i.  462. 

on  methods  <>l  mining  coal.     1911,  ii.  530  ;    1913,  i.  572. 
Si  bel,  GtaBALD,  elected  member.     1920.  ii.  5. 
Steel,  Eenby,  obil nary  notice  of.    1920,  ii.  304. 
Steel,  T.,  on  corrosion  of  iron.     1911,  i.  179. 
Steele,  II..  on  mine  taxation,     1914,  ii.  277. 
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Steek.  \Y.  W.,  on  electrical  separation  of  tar  from  coal-gay.      1915,  i.  517. 

Steere.  F.  W..  on  producer  practice.     1917,  ii.  370. 

STEP,  on  cupola  const  nut  ion.      1911,  i.  591, 

STBOBMANK,  on  shaft-sinking  by  the  freezing  process.      1912,  ii.  508. 

Stexger,  B.,  on  a  kiln  for  burning  magnesite.     1918,  ii.  440. 

Stkioee.  C  on  precipitation  of  zirconium  phosphate.      1919,  i.  008. 

Stein,  Charles  Makik.  elected  member.     1914,  i.  4. 

STEIN,  A.  11..  on  lighting  fires  in  cupolas.      1913,  i.  000. 

STEINBERG,  S,  S.,  on  hardening  hvper-euteetoid  tool  steel.      1914,  i.  095. 

on  solubility  of  slag  inclusions.      1915,  i.  018. 
Stein  hats.  \\\,  on  magnetic  properties  of  freshly-heated  dynamo  plates.    1914, 

i.  713. 
Steinweg,  E.,  on  phosphates  in  basic  slag.      1912,  i.  537. 
Stella,  A.,  on  magnesite  deposits  in  Italy.     1916,  i.  302. 
Sten<;er,  B  H.,  on  fatigue  of  spring  steel.      1921,  i.  458. 

on  heat-treatment.     1921,  ii.  390. 
Stenger,  E.   P.,  on  exfoliation  and  carbon  concentration  in  case-hardening 
of  steel.     1917,  i.  380. 

on" fatigue  of  spring  steel.      1921,  i.  458. 

on  heat-treatment  of  steel.     1920,  ii.  372,  373  ;    1921,  ii.  390. 
Stenger,  L.  A.,  on  corrosive  action  of  soils  on  iron.      1920,  ii.  394. 
St  ens,  E.,  on  mine  supports.     1911,  ii.  520. 
Stephan,  E.,  on  explosives.     1911,  i.  520. 
Stephan,  P.,  on  tensile  tests  of  material.     1911,  i.  047. 
Stephan,  W.  G.,  on  handling  iron  ore.     1911,  i.  528,  ii.  487. 
Stephen,  S.  W.  B.,  on  manufacture  of  foundry  coke.     1911,  ii.  500. 
Stephenson,  Harold,  elected  associate.     1919,  i.  7. 

transferred  to  membership.     1920,  ii.  0. 
Sterling,  P.,  on  coal-screening.     1912,  i.  492. 

Sterne,  L.,  on  desiccation  of  air  by  calcium  chloride.  1911,  i.  49,  52. 
Stetser,  J.  B.,  on  apparatus  for  carbon  determination.  1918,  ii.  508. 
Steuart,  D.  R.,  on  brown-coal  distillation  industry  of  Germany.     1917,  i.  329. 

on  Scotch  oil  shale  industry.      1916,  ii.  404. 

on  treatment  of  oil  shale.     1913,  ii.  551. 
Steuer,  E.,  on  cleaning  of  blast-furnace  gases.     1912,  i.  503. 
Steven,  Johann  Carl  Ferdinand  elected  member.     1914,  i.  4. 
Stevens,  A.  L.,  on  lighting  of  collieries.     1911,  ii.  535. 
Stevens,  Ernest  Oswald,  elected  member.     1921,  ii.  11. 
Stevens,  John,  obituary  notice  of.     1916,  ii.  305. 
Stevens,  J.  L.,  on  utilisation  of  brown  coal.     1918,  i.  488. 
Stevens,  P.,  on  manganese  ore  output  of  the  Caucasus.     1914,  i.  703. 

on  petroleum  in  Russia.     1911,  ii.  513;    1912,  i.  474. 
Stevenson,  J.  J.,  on  coal  in  France.     1911,  i.  543. 

Stewart,  J.  G.,  on  manufacture  of  wrought  iron  and  steel  tubes.     1915,  i.  589. 
Stewart,  John  Welsh,  elected  member.     1920,  i.  0. 
Stewart,  P.  C.  A.,  on  petroleum  in  Mexico.     1914,  ii.  300  ;    1915,  ii.  245. 

on  petroleum  in  Russia.     1911,  i.  553. 
Stewart,  R.  J.,  on  stressea  in  tubes.     1911,  i.  049. 
Stewart,  R.  T.,  on  strength  of  materials.     1912,  i.  509. 
Stewart,  Valentine  BearDMORE,  elected  member.     1913,  i.  4. 
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Stewart,  Wesley  Hack. worth,  elected  member.     1913,  ii.  5. 

obituary  notice  of.      1916,  ii.  365. 
Stig,  Thorsten  Georg,  elected  member.     1920,  ii.  5. 
Stigand,  A.  I.,  on  origin  of  petroleum.     1920,  i.  699. 
Still,  C,  on  coke  manufacture.     1912,  i.  471. 
Stille,  on  methods  of  testing  iron  and  steel.     1914,  ii.  370. 
Stillman,  A.  L.,  on  briquetting  of  coal.     1920,  ii.  342. 

briquetting  of  flue-dust.     1920,  ii.  347. 

on  the  effect  of  briquetted  borings  on  foundry  products.     1918,  i.  501. 
Stimson,  E.,  on  tests  on  fish-bolts.     1917,  i.  402. 
Stirling,  J.  T.,  on  explosions  in  collieries.     1912,  ii.  516. 
Stjernberg,  C.  Gustaf,  elected  member.     1914,  i.  4. 
Stobbs,  J.  T.,  on  geology  of  refractory  materials.     1920,  i.  676. 
Stober,  A.,  on  use  of  coke  as  boiler  fuel.     1916,  ii.  403  ;    1919,  ii.  470. 
Stobie,  V.,  on  electric  furnace  practice.     1912,  ii.  560  ;    1915,  i.  572  ;    1919,  i. 

666. 
Stock,  B.,  on  tests  of  structural  iron  for  bridges.     1912,  ii.  588. 
Stock,  George  James,  elected  member.     1916,  i.  4. 
Stock,  W.,  on  oil-fired  converters  for  foundries.     1912,  i.  517. 
Stoddard,  J.  C,  on  methods  of  working  iron  ore.     1915,  ii.  222. 
Stoddart,  Sir  Charles  John,  obituary  notice  of.     1913,  i.  492. 
Stodola,  A.,  on  critical  speed  of  shafts.     1917,  i.  410. 
Stoek,  H.  H.,  on  coal-storage.      1918,  ii.  452  ;    1920,  ii.  341,  342  ;    1921,  i.  398. 

on  mining  of  bituminous  coal.     1917,  ii.  384. 

on  rescue  appliances.     1912,  i.  490. 

on  steam  shovels  for  working  iron  ore.     1918,  i.  473. 

on  subsidence  in  mining.     1917,  i.  331. 

on  value  of  mine  models  in  teaching  mining.     1917,  ii.  384. 
Stoermer,  M.,  on  standardisaton  of  firebricks.     1914,  i.  588. 
Stoevesandt,  G.,  on  coal  in  Anatolia     1920,  i.  693. 
Stoicoff,  A.,  on  estimation  of  iron  in  iron  alloys.     1913,  i.  690. 
Stokes,  Sir  F.  Wilfrid  S.,  elected  member.     1917,  ii.  4. 
Stokes,  Francis  William,  elected  member.     1919,  ii.  4. 
Stokes,  J.  W.  B.,  on  large  gas-engines.     1912,  ii.  180. 
Stoll,  A.,  on  cadmium.     1921,  ii.  416. 
Stoltz,  G.  0.,  on  iron  ore  in  New  York.     1912,  i.  438. 
Stoltz,  G.  E.,  on  control  of  rolling-mill  motors.     1915,  i.  578. 

on  cost  of  rolling  steel.     1921,  ii.  382. 

on  electric  driving  of  rolling-mills.     1916,  i.  355  ;    1918,  i.  521. 

on  fly-wheels  for  rolling-mills.     1918,  i.  522. 

on  skip  hoists.      1915,  ii.  258. 
Stone,  (J.  H.,  on  the  Hinman-Junkers  calorimeter.     1915,  i.  504. 
Stoitb,  J.,  on  use  of  oil-fired  furnaces  for  foundries.     1913,  i.  611. 
Stone,  .1.  K.,  on  coal-tar  colour  industry  of  the  United  Slates.      1915,  i.  517. 
Stonk,  R.  W..  on  coal  in  Wyoming.     1912,  ii.  486, 

on  moulding  sand.      1915,  i.  503. 
Stonk,  S.  K.,  on  bauxite  brioks  for  furnace-lining.     1912,  ii.  467. 

on  compressed  air  in  collieries.      1912,  ii.  5011 

on  electric  equipment  of  collieries.     1913,  i.  570. 
on  flue  welding  and  testing.      1914,  ii.  359. 
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Stone,  S.  R.,  on  use  of  manganese  steel  for  special  purposes.     1913,  i.  671. 

Stones,  Frank,  elected  member.     1921.  Li,  11. 

Stonbs,  Hknkv.  elected  member.     1911,  i.  4. 

Stones,  R.  W..  on  magnesite  in  the  United  States.     1918,  ii.  439. 

Stonst,  G.,  on  conditions  in  engineering  industry.     1916,  ii.  473. 

Stoim:s.  Ma  hie  C,  on  constitution  of  coal.     1918,  ii.  449  ;    1919,  i.  637. 

Stopford,  0.  \\\,  on  instrument  for  indicating  hardening  temperature.     1920, 

ii.  373. 
Storey,  0.  W.,  on  annealing  of  malleable  castings.     1915,  i.  587. 

on  annealing  of  whito  iron.      1914,  ii.  356. 

on  corrosion  of  steel  ranges.     1921,  i.  469. 

on  electrolyl  ie  iron.     1915,  i.  621  ;   1916,  ii.  463  ;   1917,  ii.  456. 

on  manufacture  of  black-enamelled  pipe.     1913,  ii.  694. 

on  metallographic  tests  of  steel.     1915,  i.  620. 

on  methods  of  pickling.      1913,  ii.  648. 

on  sheradising  process.     1912,  ii.  580  ;    1916,  ii.  466. 
Stork,  W.  L.,  on  oxygen  in  cast  iron.     1919,  ii.  516. 
Storm,  C.  G.,  on  explosives.     1915,  ii.  238  ;   1916,  ii.  413. 
Storms,  W.  H.,  on  petroleum  in  California.     1912,  ii.  497. 

on  search  for  iron  ore.     1911,  ii.  470. 

on  shaft-sinking.     1914,  i.  621. 

on  use  of  rotary  drill  in  working  oil-wells.     1912,  ii.  499. 
Stose,  G.  W.,  on  manganese  ore  in  United  States.     1920,  ii.  310. 
Stotz,  R.,  on  foundry  laboratories.     1917,  ii.  401. 

on  influence  of  phosphorus  on  grey  cast  iron.     1915,  i.  595. 

on  malleable  castings.     1916,  ii.  425  ;   1920,  ii.  389  ;    1921,  i.  416,  ii.  372. 

on  metallography  in  the  foundry.     1921,  ii.  412. 
Stotjghton,  B.,  on  annealing  steel  castings.     1911,  ii.  597. 

on  converters  for  steel  foundries.     1911,  ii.  563. 

on  corrosion  of  iron  and  steel.     1911,  ii.  651. 

on  Gayley-Dwight-Lloyd  sintering  process.     1912,  ii.  465. 

on  hardness  tests.     1911,  ii.  621. 

on  influence  of  high  carbon  on  quality  of  charcoal  iron.     1913,  i.  658. 

on  influence  of  titanium  on  cast  iron.     1912,  ii.  583  ;    1913,  i.  658. 

on  oil-fuel  for  cupola  melting.     1916,  i.  320,  339  ;    1917,  i.  326. 

on  open-hearth  furnace  practice.     1912,  ii.  554. 

on  production  of  sound  ingots.     1914,  i.  681. 

on  rail  specifications.     1916,  i.  383. 

on  Wittorff's  iron-carbon  equilibrium  diagram.     1913,  i.  681. 
Stout,  W.,  on  coking  coals.     1920,  i.  694. 

on  manufacture  of  fire-bricks.     1913,  ii.  526. 
Stouvenot,  A.,  on  iron  ore  in  France.     1920,  i.  669. 
Stowe,  C.  B.,  on  American  refractories.     1921,  ii.  340. 

on  synthetical  reproduction  of  magnesio-ferrite  ore.     1917,  i.  297. 
Strachan,  J.,  on  winding  appliances.     1912,  i.  487. 
Strachan,  John  E.,  elected  member.     1915,  ii.  2. 
Strache,  H.,  on  the  Junkers  calorimeter.     1915,  i.  503. 
Strahax,  Sir  A.,  on  cannel  coal.     1919,  i.  638. 

on  coal  in  the  United  Kingdom.     1915,  ii.  233  ;    1918,  ii.  450. 

on  iron  ore  in  England.     1920,  ii.  306. 
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Strahan,  Sir  A.,  on  Kimmeridge  oil  shale.     1919,  i.  G42. 

on  lignite  in  England.      1919,  i.  638. 

on  natural-gas  in  England.      1919,  i.  644. 

on  search  for  coal.     1916,  ii.  395. 

on  search  for  petroleum  in  the  United  Kingdom.     1919,  i.  642. 

on  work  of  the  Geological  survey  on  refractory  materials.     1917,  i.  292. 
Strain,  James  M.,  elected  member.     1917,  ii.  4. 
Strand,  C.  H.  on  cast  iron.     1921,  i.  451. 

on  heat-treatment  of  steel  castings.     1914,  i.  694. 
Strange,  H.  B.,  on  specifications  for  steel.     1912,  i.  573. 
Strate,  G.  R.,  on  rolling-mill  of  Lukens  Steel  Co.     1921,  i.  431. 
Strathern,  A.  G.,  on  weldless  chains.     1911,  i.  640,  ii.  604. 
Stratton,  H.  F.,  on  electric  driving  of  rolling-mills.     1915,  ii.  290  ;  1917,  i.  376 

on  electrical  equipment  of  modern  mill  cranes.     1913,  ii.  633. 

on  lifting  magnets  in  foundries.     1911,  ii.  562  ;    1913,  i.  615. 

on  use  of  electric  power  in  foundry  operations.     1914,  i.  667,  ii.  333. 
Stratton,  S.  W.,  on  standard  analytical  samples.     1918,  i.  554. 
Straub,  T.  D.,  on  basic  open-hearth  practice.     1911,  i.  617. 
Straub,  T.  G.,  on  effect  of  size  on  properties  of  steel.     1919,  ii.  521. 
Straus,  J.,  on  properties  of  manganese  steels.     1920,  ii.  387. 
Strauss,  on  electric  welding.     1912,  ii.  577. 
Strauss,  B.,  on  formation  of  cracks  in  boiler  plates.     1921,  ii.  410. 

on  hardening  of  steel.     1921,  ii.  400. 

on  influence  of  nitrogen  on  steel.     1916,  ii.  452. 

on  microscopic  investigation  of  steel  and  steel  alloys.     1915,  i.  620. 
Streeter,  R.  L.,  on  gas-engines.     1911,  ii.  524  ;    1912,  i.  483. 

on  ore-handling  equipment.      1911,  ii.  487. 

on  power  machinery  in  steelworks.     1913,  i.  638. 

on  rolling-mill  engines  and  motors.     1911,  ii.  579  ;    1912,  ii.  571. 
Strelin,  G.,  on  specifications  of  cast  iron.     1915,  i.  596. 
S tretton,  Theodore,  elected  member.     1920,  ii.  5. 
Stribeck,  R.,  on  impact  test  and  law  of  similarity.     1915,  ii.  310. 

on  impact  tests  on  notched  bars.     1915,  i.  602. 
Strickland,  D.  M.,  on  corrosion.     1921,  i.  470. 
Sthiebeck,  on  coal  in  Japan.     1911,  ii.  508. 

on  iron  ore  in  Japan.      1911,  ii.  475. 
Stkobl,  A.,  on  natural-gas  in  Hungary.      1912,  ii.  500. 
Stbohm,  \i.  T.,  on  efficient  burning  of  oil  fuel.     1913,  ii.  556. 
Stromberg,  M.,  on  manganese  ore  in  Russia.     1916,  ii.  378. 
Strombolt,  I).  Alfredo,  elected  member.     1917.  ii.  5. 

SlROMEYER,  C.   E.,  on  corrosion  of  boilers.      1913,  i.  683. 
on  economical  utilisation  of  coal.     1917,  i.  307. 
on  failures  of  boiler  plates.     1914,  i.  300  ;    1917,  ii.  15!) ;    1918,  i.  542. 
on  Fatigue  qualities  of  metals.     1914,  ii.  366. 

on  influence  of  elements  on  tenacity  of  basic  steel.      1918,  ii.  56,  57. 

on  influence  of  nitrogen  on  iron  and  steel.      1915.  ii.  98. 

on  law  of  fat  igue  as  applied  to  crank  shaft  failures.     1915,  ii.  3<>7. 

on  liquid  fuel  for  boilers,     1912,  ii.  499. 

on  sampling  of  coal.     1912,  i.  61 1 . 

on  sound  steel  ingot  .     1915,  i.  72. 


NAMK    [NDEX.  CCXCV 

Stromkvi at,  0.  E.,  on  tests  of  mild  steels.     1912,  i.  504. 

Strommenger,  \\\.  on  cleaning  ooke-oven  gases.     1915,  i.  517. 

Strong,  A.  H.,  on  mixed  process  of  steel  making.     1913,  ii.  017. 

Strong,  \V.  W.,  on  gas  cleaning.     1917,  i.  341. 

Sn  lrt,  A.  H..  on  hardness  besting  of  steel.     1913,  i.  660. 

Sit  lrt,  A.  T..  on  corrosion  of  iron.     1914,  i.  7.'U. 

Stuart,  K.  EL,  on  nickel-plating.     1917,  ii.  430. 

Std  irt,  Sib  H  lrold  Arthur,  elected  member.     1917,  i.  4. 

Sn  lrt,  M..  on  coal  in  Burma.     1912,  i.  404. 

on  aatural-gas in  India.     1920.  i.  7<>2. 

on  petroleum  in  Burma.     1912,  i.  474. 
Stubbs,  A.,  on  drop-forging  practice.     1915,  i.  588  ;    1919,  ii.  505. 

elected  member.     1913,  i.  4. 
Stubbs,  Robert  Newton,  Just.,  elected  member.     1920,  ii.  0. 
Sti-i'akoff,  S.  H..  on  pyrometry.     1911,  ii.  503  ;    1912,  ii.  473. 
Sturtbvant,  E.  (;..  on  nickel-plating.     1917,  ii.  430. 
Sn  rtkyaxt,  J.  T.,  on  electrically-driven  rolling-mills.     1919.  i.  070. 
Stutz,  E.,  on  Scoria  process  of  iron  ore  briquetting.     1913,  ii.  523. 
Stutz,  R.,  on  welds.     1911,  i.  121. 
Stvtzer,  O.,  on  chromite  in  Rhodesia.     1920,  ii.  311. 

on  geology  of  coal.     1920,  ii.  323. 
Stuyvesant,  H.  R.,  on  blast-furnace  design.     1921,  ii.  301. 
Stvri,  H.,  on  electric  smelting  in  Norway.     1918,  i.  405. 

on  flakes  in  steel.     1919,  ii.  523. 

on  hardening  of  steel.     1920,  i.  731. 

on  rust  prevention  by  slushing.     1921,  ii.  418. 

on  slip  interference  theory  of  hardening.      1921,  ii.  414. 

on  water-cooling  of  electrodes.     1917,  ii.  411. 

elected  member.     1920,  ii.  5. 
Suchanek,  H.,  on  the  South  Russian  iron  industry  in  1917-18.     1918,  ii.  509. 
Suchy,  C.  T.,  on  properties  of  electrolytic  alloys  of  nickel  and  iron.     1914,  i.  730. 
Sugimoto,  Sokichi,  elected  member.     1913,  ii.  5. 
SuIjENTIC,  S.  A.,  on  transportation  of  oil.     1920,  i.  701. 
Sullivan,  A.  P.,  on  physical  characteristics  of  refractories.     1920,  ii.  317. 
Sullivan,  W.  S.,  on  hardening  temperatures  of  tool  steel.     1912,  i.  549. 
Summerfield,  R.  D.,  on  Russian  ironworks.     1912,  ii.  528. 
Summers,  Henry  H.,  elected  member.     1919,  ii.  4. 
Sumner,  E.  H.,  on  macro-etching  and  macro-printing.     1919,  i.  299. 
Suppes,  Max  .M.,  obituary  notice  of.      1916,  i.  27<>. 

SURFACE,  A.  R.,  on  influence  of  copper  on  corrosion  of  steel.     1921,  ii.  418. 
SuRR,  G.,  on  difficulties  in  analytical  operations.     1915,  i.  032. 

on  separation  of  aluminium  and  iron.      1912,  ii.  019. 
SUTCLIFPE,  EDGAR  R.,  elected  member.      1920,  i.  6. 

Sutherland,  W.  F.,  on  Moffat  direct  process.     1921,  ii.  308. 
tton,  F. — 

Paper    on    "The    properties    of    iron-ehromium-carbon    steels."     See 
Edwards,  C.  A. 
SUTTON,  Berbert,  elected  associate.     1917,  i.  6. 
SUVERKROP,  E.  A.,  on  casting  of  ingots  for  shells.     1915,  ii.  286. 
on  chilled  castings.      1911,  ii.  570. 
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Suverkrof,  E.  A.,  on  electric  steel  furnace  practice.     1918,  ii.  474. 

on  hardening  and  annealing  furnaces.     1917,  ii.  421. 

on  heat-treatment  of  motor-car  parts.     1915,  ii.  295. 

on  heat-treatment  of  railway  axles  and  rods.     1915,  i.  585. 

on  production  of  shells.     1915,  ii.  298  ;    1916,  i.  364  ;    1919,  ii.  493. 

on  tests  of  axles.     1915,  i.  609. 

on  use  of  pulverised  coal  as  fuel.     1914,  ii.  286. 
Suzuki,  on  iron  and  steel  industry  in  Japan.     1919,  i.  703. 
Svedberg,  I.,  on  coal  in  Sweden.     1913,  ii.  538  ;    1914,  i.  598. 
Swabey,  H.  W.  B.,  and  R.  Genders — 

Paper  on  "  The  manufacture  of  shells  in  Canada  during  the  war,  1914- 

18."     1921,  i.  229;  manufacture  and  form  of  product,  229;    inspection 

and  defects  of  shell  steel,  240. 
Swain,  P.  W.,  on  analysis  of  producer-gas.     1917,  i.  424. 
Swain,  R.  E.,  on  smoke  abatement.     1921,  ii.  347. 
Swale,  W.  E.,  on  rolling-mill  drives.     1921,  i.  432. 
Swan,  H.  A.,  obituary  notice  of.     1912,  i.  418. 
Swan,  H.  B.,  on  cleaning  waste  foundry  sand.     1917,  i.  350. 

on  grey  iron  mixtures  for  motor-car  castings.     1913,  ii.  597  ;  1914,  i.  659. 
Swan,  John,  elected  associate.     1920,  i.  7. 

Swan,  W.  R.,  on  protective  coatings  for  iron  and  steel.     1914,  i.  739. 
Swander,  F.  R.,  on  manufacture  of  shells.     1919,  i.  676. 
Swann,  T.,  on  manganese  ore  in  United  States.     1919,  i.  622. 
Swannack,  Francis,  elected  associate.     1917,  i.  6. 
Swanson,  E.  R.,  on  steel  foundry  practice.     1919,  i.  658. 
Swartley,  H.  R.,  Jun.,  on  oxy-acetylene  welding.     1916,  i.  366. 
Sweet-Escott,  Aldred  Bickham,  elected  member.     1921,  i.  5. 
Sweetley,  B.  T.,  on  acid  resistance  of  enamelled  utensils.     1921,  ii.  415. 
Sweetser,  A.,  on  blast-furnace  practice.     1912,  ii.  522. 
Sweetser,  R.  H.,  on  blast-furnace  accidents.     1911,  i.  587. 

on  blast-furnace  capacities.     1921,  ii.  363. 

on  blast-furnace  operations.     1913,  i.  582. 
Sweezey,  R.  O.,  on  molybdenite  in  Quebec.     1913,  ii.  510. 
Swiffen,  Charles  Randolph,  elected  associate.     1920,  i.  7. 
Swift,  Louis  James,  elected  member.     1915,  ii.  2. 
Su  j  ft,  P.,  on  a  new  microscope.     1920,  i.  757. 
Swinden,  Thomas — 

Paper  on  "Carbon-molybdenum  steels."  66;  introduction,  C.S.M.,  1911, 

iii.  66  ;   mechanical  properties.  76  ;   electrical  resistivity,  102;  chemical 

separation  and  analysis  of  the  carbides,  113;   micrographic  examination, 

L20;    summary  of  the  work  on  the  constitution  of  carbon  -molybdenum 

keels,  122. 

"A  study  of  the  constitution  of  oarbon-molybdenum  steels,  with  an 

appendix  on  the  mechanical  properties  of  some  low  molybdenum  alloy 

'••  I        C.S.M.,  1913,  v.  100 ;  introduction,  100  ;  recalescence  ourves,  101 ; 

description  of  cooling  curves,  106;    summary  of  observations  on  recale- 

■  once  oui  re  .  129  ;  electrical  resistivity,  131  ;  microstructure  of  quenched 

pecimens,  137;   air-cooled  specimens,  139;    hardness  tests  of  quenched 

pecimens,   140;    general  discussion  of'results  and  their  bearing  on  the 

constitution  of  molybdenum  steels,  141 ;  conclusions,  152  ;  Appendix,  156. 

on  composition  of  high  speed  steel.     1914,  i.  707. 

on  constitution  of  molybdenum  alloys.     1913,  ii.  685. 
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Swivnr.N. Thomas,  on  hardening  and  tempering  high-speed  stool.     1915, ii.  43. 
on  magnetic  analysis  as  a  moans  of  studying  the  structure  of  iron  alloys. 
1918,  ii.  418. 

on  tungsten  and  molybdenum  Bteels.     1014,  i.  727. 

awarded  Carnegie  Besearoh  Grant.     1911,  i.  26. 

awarded  Carnegie  Gold  Modal.     1914  i.  23,  24. 
Swoboda,  11.  0.,  on  eleotrio  heat-treatment  furnaces.     1921,  i.  437. 

on  electric  mine  lamps.     1914,  ii.  312. 
Swynqadaw,  on  explosions  in  collieries.     1911,  i.  574. 
Sykbs,  J.  A.,  on  care  of  electrical  machinery  in  steelworks.     1913,  i.  637. 

elected  member.     1914,  ii.  xx. 
Sykes,  R.,  obituary  notice  of.     1912,  i.  418. 
SYKBS,  W..  on  comparison  of  types  of  electric  furnaces.     1914,  i.  680. 

on  electric  drive  in  steel  mills.     1912,  i.  528  ;    1913,  i.  639  ;    1914,  ii.  346  ; 
1915,  i.  578  ;    1916,  ii.  437  ;    1917,  i.  376. 

on  power  supply  to  electric  furnaces.     1912,  ii.  562. 

on  Bteel-melting  for  foundries.     1914,  i.  661. 

on  winding  machinery.     1915,  ii.  223. 
Symington,  Alexander  Orr,  elected  member.     1914,  ii.  xx. 
SYMONDS,  B.,  on  iron  ore  in  Newfoundland.     1911,  ii.  477  ;    1913,  i.  511. 
Szadeczky,  J.  von,  on  natural-gas  in  Transylvania.     1911,  ii.  520. 
Szajxocha,  on  geology  of  petroleum.     1911,  i.  552. 

Szasz,  E.,  on  estimation  of  carbon  in  iron  and  iron  alloys.     1913,  ii.  697  ;   1915, 
i.  630. 

on  estimation  of  manganese.     1917,  i.  421. 

on  estimation  of  nickel.     1914,  i.  744. 

T 

Taber,  S.,  on  growth  of  crystals  under  external  pressure.     1916,  ii.  462. 

on  titanium  deposits  of  Virginia.     1915,  i.  489. 
Taczak,  S.,  on  composition  of  coals.     1913,  i.  536  ;    1914,  ii.  286. 

on  methods  for  anatysing  coals.     1913,  i.  695. 

on  purchase  of  fuel  on  a  heat-unit  basis.     1913,  i.  534. 

on  storage  and  heating  of  coal.     1911,  ii.  537. 
Tafel,  W.,  on  displacement  of  material  during  rolling.     1912,  ii.  569. 

on  plastic  deformation  of  steel.     1914,  i.  703. 

on  heat-treatment.     1921,  ii.  388. 

on  use  of  waste  heat.     1920,  i.  722. 
Taffanel,  J.,  on  coal-dust  experiments.     1911,  i.  572;    1912,  i.  489;    1913, 

i.  574  ;    1914,  i.  629. 

on  explosives  and  blasting.     1911,  i.  565;    1912,  i.  443,  489. 

on  utilisation  of  low-grade  fuel.     1911,  ii.  504. 
Tahon,  V.,  on  history  of  iron.     1911,  i.  589. 
Taji,  Y.,  on  microstructure  of  galvanised  steel.     1920,  i.  757. 

on  tests  on  rivets.     1915,  i.  601. 
Takagi,  H.,  on  critical  points  of  iron.     1913,  i.  678. 

on  irreversibility  of  nickel  steel.     1918,  ii.  505. 

on  magnetic  properties  of  iron  and  iron  alloys.     1913,  ii.  677. 

on  theory  of  invar.     1920,  i.  755. 

on  transformations  of  iron  and  steel  at  high  temperatures.     1014,  i.  719. 
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Takagi,  II.  (continued) — 

Papt  /•  on  "  The  cause  of  irreversibility  of  nickel  steels."    See  Honda,  K. 
/''/per  on  "  The  magnetic  transformation  of  cementite."    See  Honda,  K. 
Paper  on  "  The  transformation  of  special  steels  at  high  temperatures." 
See  Honda,  K. 

Talbot,  A.  N.,  on  tests  of  nickel-steel  riveted  joints.     1911,  ii.  617. 

Talbot,  B. — 

Paper  on  "  The  production  of  sound  steel  by  lateral  compression  of  the 
ingot  whilst  its  centre  is  liquid."  1913,  i.  30  ;  introduction,  30  ;  use  of 
deoxidisers,  32  ;  casting  and  cooling  of  the  ingots,  33  ;  action  of  aluminium 
in  solidifying  the  metal,  33  ;  extent  of  segregation,  36  ;  variation  in 
composition  of  gas  from  ingots,  38  ;  effect  upon  finished  rail  of  lateral 
compression  of  the  ingot  whilst  its  centre  is  still  liquid,  40  ;  results  of 
mechanical  tests  on  flat-bottom  rails,  47  ;  mechanical  tests  on  bull-headed 
rails,  47  ;  commercial  application  of  compression  to  ingots  partially  liquid 
in  existing  steelworks,  50  ;  conclusions,  54. — Discussion  :  Sir  Robert 
Hadfield,  56  ;  A.  Greiner,  58  ;  H.  Savage,  59  ;  R.  G.  Scott,  61  ;  F.  \V. 
Harbord,  62  ;  J.  M.  Gledhill,  65  ;  F.  W.  Paul,  66  ;  E.  H.  Saniter,  67  ; 
C.  J.  Bagley,  68  ;  A.  Cooper,  68. — Correspondence  :  H.  D.  Hibbard,  69  ; 
Greville  Jones,  70  ;   F.  Rogers,  72  ;    B.  Talbot  (reply),  73. 

Paper  on  "  Modern  open-hearth  steel  furnaces."  1913,  ii.  232  ;  intro- 
duction, 232  ;  the  Pencoyd  tilting  furnace,  233  ;  comparison  of  tilting 
furnace  with  fixed  furnace,  234  ;  uses  of  tilting  furnace,  236  ;  rated 
capacities  and  dimensions  of  various  furnaces,  238. — Discussion  :  T.  C. 
Hutchinson,  240  ;  A.  E.  Pratt,  240  ;  O.  Petersen,  241  ;  A.  Greiner,  242  ; 
Greville  Jones,  243  ;  T.  Twynam,  243  ;  A.  Cooper,  245. — Correspondence  : 
B.  Talbot  (reply),  245. 

Paper  on  "  Production  of  sound  steel  by  lateral  compression  of  the  top 
portion  of  the  ingot."  1918,  i.  221  ;  commercial  application,  227. — 
discussion:  E.  H.  Saniter,  234  ;  J.  E.  Stead,  234;  Cosmo  Johns,  234; 
W.  H.  Hatfield,  234;  E.  F.  Law,  235;  A.  Hutchinson,  235;  H.  H. 
Ashdown,  235  ;  F.  Rogers,  235  ;  B.  Talbot  (reply),  235. — Correspondence  : 
S.  W.  Williamson,  237  ;  B.  Talbot  (reply),  238. 
on  fuel  economy.     1919,  ii.  98. 

on  open-hearth  furnace  design.      1913,  i.  208  ;    1917,  ii.  403. 
on  open-hearth  processes.     1914,  i.  51. 

on  production  of  sound  ingots.     1912,  ii.  54;   1913,  i.  631 ;   1915,1.67. 
on  sled  metallurgy.     1919,  i.  192. 
on  use  of  pulverised  coal.     1919,  i.  120. 
on  welfare  of  the  iron  trade.     1916,  i.  22. 

Talbot,  P.  A.,  on  coal  in  Spitzbergen.     1911,  ii.  508. 

TALL,  G.  W.,  on  heat-treatment  of  gears.      1920,  ii.  373. 
on  hump  method  of  heat-treatment.     1921,  i.  440. 

Tallents,  Raymond  Aethub,  elected  member.     1918,  i.  5. 

Talley,  It.  E.,  on  electric  furnaces  for  heat-treating,     1920,  i.  730. 

'I'  \\i\i  \\\,  (J.,  on  alloy    of  iron  and  /.inc.      1914,  i.  730. 
on  alloys  of  molybdenum  and  cobalt.      1914,  i.  730. 
on  micro  tructure  of  meteoric  nickel  iron.     191 1,  i.  663. 
on  tempi  i  colours.     1921,  i.  1 13. 
on  tensile  tests  of  material.     1911,  i.  647. 

T  um.i.tos,  ( '.   II.,  on  explosions  in  collieries.      191  1,  ii.  534. 

T\i:n  wvikcki.  II.  ('.,  on  occurrence  of  tungsten  ore.     191 1,  ii.  483. 

Takr,  S.  \V.,  on  working  iron  ore.     1914,  i.  580. 

Tarrant,  A.  G.,  on  physical  properties  of  refractories.     (920,  i.  680. 
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Tarugi,  X..  on  utilisation  of  highly  siliceous  minerals.     1913,  ii.  524. 
Taskkr.  J.  H.  P..  obituary  notice  of.      1914,  i.  657. 
Tassin,  \\\.  on  metallurgical  microscopes.     1915,  ii.  076. 

on  use  of  microscope  in  inspection  of  material.    1913,  ii.  670 ;  1914,  i.  716. 
Tats,  S.,  on  electrioity  in  mines.     1911,  i.  odd. 

on  history  of  the  safety-lamp.      1917.  ii.  385. 
Tate,  T.  R.,  on  waste-heat  boilers.     1921,  i.  398, 
Tatham,  T.,  obituary  notice  of.     1911.  i.  500. 
Tu  nrviv.  E.  P.,  on  the  use  of  town-gas  as  furnace  fuel.     1917,  ii.  381. 

elected  member.     1917.  ii.  5. 
TAUSSIG,  -T.  EL,  on  refractory  problems.      1920,  i.  078. 
T  w  \\  ii.  ( ;..  on  case-hardening.     1911,  i.  020  ;  ii.  594. 
on  malleable  cast  iron.     1911.  i.  605. 

on  solubility  of  Blag  inclusions  in  molten  steel.     1915,  i.  618. 
Tawara,  Kixiiohi — 

Paper  on  "  The  transformation  of  special  steels  at  high  temperatures." 
Honda,  K. 
elected  member.     1919,  ii.  4. 
Tawaba,  K.,  and  G.  Asahara — 

Paper  on  "  Graphitisation  in  iron-carbon  alloys."     1919,  i.  505  ;   intro- 
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Taylor,  G.,  on  recovery  and  rectification  of  benzine.     1916,  i.  314. 
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TEICHMANN,  H.,  on  uses  of  petroleum.      1911,  ii.  518. 
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Templtn,  R.  L.,  on  an  extensonieter  calibrating  device.     1921,  ii.  419. 

Teng,  J.  H.— 

Paper  on  "  Phosphorus  in  malleable  cast  iron."  1918,  ii.  349 ;  pre- 
liminary, 349  ;  microscopic  examination  of  casts  before  annealing,  352  ; 
mechanical  testing  of  annealed  bars,  354 ;  tensile  tests,  354 ;  transverse 
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Thomas,  B.  H.,  on  electrolytic  deposition  of  iron.     1920,  i.  738,  ii.  393 
Thomas,  C,  on  special  castings.     1917,  ii.  400. 

Thomas,  C.  C,  on  blast-furnace  gas  meters.     1911,  ii.  544  ;    1912,  i.  501. 
Thomas,  C.  H.,  on  electro-plating  with  cobalt.     1915,  ii.  327. 
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Paper  on  "  A  few  experiments  on  the  hardness  testing  of  mild  steel." 
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and  diameter  and  area  of  impression,  259  ;    influence  upon   "  hardness 
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stresses,  159  ;    dynamic  stresses,  170  ;   electrical  and  magnetic  properties 
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Paper  on  "  The  influence  of  surface  tension  upon  the  properties  of  metals, 
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Thompson,  M.  of.  K..  on  brittleness  produced  in  steel  springs  by  electro-plating. 
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on  electrolytic  pickling  of  steel.     1917,  ii.  431. 
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THOMSON,  J.  B.,  on  signalling  in  collieries.     1917,  i.  334. 
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on  rock-hammer  drills.     1915,  i.  492. 
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Tolputt,  Herbert,  elected  member.     1913,  ii.  5. 
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cm  refractory  properties  of  carborundum.     1914,  i.  589. 

on  "  silicidized  carbon-Bilfrax."     1915,  i.  502. 
Tonge,  A.  J.,  on  explosions  in  collieries.     1911,  i.  574. 
Tongb,  J.,  on  uses  of  the  h\ <l nuil i<;  mining  cartridge.     1915,  i.  535. 
Tookey,  \V.  A.,  on  gas-engines.     1914,  i.  620, 

on  gas  producers.      1911,  i.  559,  ii.  521  ;    1912,  ii.  503. 
Toknow,  on  ooal  dml  explosions.     1914,  i.  629. 
Torch,  J.,  on  fuel  tests.     1914,  i.  593. 

Tukossian,  (J.,  on  the  reduction  best  tor  tungstic  acid.     1915,  i.  <i.'{3. 
'I 'ni rosDA,  E.,  on  Eraoture  of  malleable  iron.     1917,  i.  353. 

on  galvanising  of  malleable  castings.     1915,  i.  666. 


NAME    INDEX.  CCCV 

Touobda,  E.,  on  manufacture  ami  properties  of  malleable  castings.  1913, 
ii.  605;  1914,  ii,  332  ;  1915,  i.  596,  Li.  272,  273;  1918,  i.  503;  1919, 
ii.  494  :   1920.  ii.  352,  389  ;    1921,  t.  416. 

on  Thacher  moulding  process.     1921,  i.  415. 

on  use  of  mioroscope  in  malleable  iron  industry.     1920.  ii.  353. 

on  uses  of  malleable  cast  iron.     1916,  i.  340. 
1  our,  K.  S.,  on  gas  analysis.     1921.  i.  47:5. 

'I'"i  zalin.  L.  A.,  on  safety  appliances  at  blast-furnaces.     1921,  i.  402. 
TowL.  F.  If.,  on  transport  of  petroleum.     1915,  ii.  240. 
Towns,  li.  L.,  on  welding.     1918.  i.  529. 
Townsend,  C.   D.,  on  utilisation  of  waste  heat  from  iron  melting  furnaces. 

1918,  i.  501. 
Tow  nsend,  D.,  on  operation  of  cupolas.     1915,  i.  559  ;    1916,  i.  338. 
Toy.  P.  L.,  on  basic  open-hearth  process.     1921,  i.  419. 
Toy,  H.  B.,  on  electrically-driven  rolling-mills.     1913,  i.  87. 

on  rolling-mill  practice.     1917,  ii.  299. 

on  steel-ingot  defects.     1916,  ii.  200. 
Toy,  Sidney  Victor,  elected  member.     1920,  i.  6. 
Tozbb,  William,  Jun.,  elected  member.     1920,  ii.  5. 

Trabold,  F.  W.,  on  use  of  drop-forgings  for  motor-car  parts.     1913,  i.  648. 
Tkacey,  B.  C,  on  arc  welding.      1921,  ii.  394. 

Teaer,  G.  W.,  on  low  temperature  carbonisation  of  coal.     1919,  i.  641. 
Trasenster,  E.,  on  Belgian  iron  industry.     1920,  ii.  361. 

elected  member.     1921,  ii.  11. 
Trasenster,  G. — 

Paper  on  "  The  use  of  oxygen  in  blast-furnace  practice."     1913,  ii.  226  ; 

Ougree-Marihaye  Company's  process  adopted  for  liquefraction  of  air  arid 

its  separation  into  its  elements,   226  ;    oxygen   plant  at   Ougree,   227  ; 

experiments  at  Ougree  Company,  228. — Discussion  :   G.  Trasenster,  230  ; 

J.  E.  Stead,  230  ;   Greville  Jones,  230. — Correspondence  :   C.  A.  Edwards, 

231. 

elected  member  of  Council.     1915,  i.  14.  , 

Trasenster,  P.,  on  world's  resources  of  iron  ore.     1911,  i.  704. 
Trautmann,  W.,  on  analysis  of  bauxites.     1914,  i.  748. 

on  estimation  of  molybdenum.     1911,  i.  68<i. 

on  estimation  of  silicon.     1911,  ii.  657. 

on  estimation  of  tungsten.     1912,  i.  611. 

on  estimation  of  vanadium.      1911,  ii.  659. 
Trautsghold,  JR.,  on  gas-producers.     1913,  i.  563,  ii.  558. 

on  purchase  of  coal  by  analysis.     1914,  i.  595. 

on  specifications  for  shell  steel.     1917,  ii.  440. 

on  use  of  oil  in  steam-power  plants.     1913,  ii.  556. 
Travers,  A.,  on  estimation  of  phosphorus.     1919,  ii.  537. 

on  estimation  of  zircomium.      1919,  ii.  539. 
Travers,  H.,  on  estimation  of  manganese  and  chromium.      1917,  ii.  464. 
Travers,  M.  \V\,  on  tensile  strength  of  refractories.     1921,  i.  378. 
Travis,  Henry  Edward,  elected  member.     1921,  i.  5. 
Pbeoonino,  William  Edward  Cecil,  elected  member.     1918,  ii.  4. 
Treillon,  M.,  on  ventillation  in  collieries.     1911,  ii.  532. 
Treischel,  C,  on  enamelling  steel.     1919,  i.  681. 
iTrenkler,  II.  K.,  on  carbocite.     1921,  ii.  353. 
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on  .Monti  gas  plant.     1914,  i.  018. 

on  peat  industry.     1921,  ii.  349. 
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elected  member.     1911,  ii.  11. 
TBBNTZL,  A.,  on  petroleum  in  Russia.      1912,  ii.  495. 
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on  the  relation  of  test-pieces  to  castings.     1912,  i.  558. 
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Tbyon,  Claude,  elected  member.     1913,  ii.  5. 
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on  iron-ore  handling.     1911,  ii.  487  ;    1912,  i.  440,  ii.  402  ;    1914,  ii.  270. 

on  iron-ore  washing.     1915,  ii.  223  ;    1917,  i.  447,  ii.  404. 

on  manufacture  of  shells.     1916,  i.  353,  303,  ii.  445. 
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on  use  of  coke-oven  gas.     1912,  ii.  492. 
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Paper  :    "  Note  on  some  remains  of  early  iron  manufacture  in  Stafford* 

shire."     1912,  i.  203  ;   introduction,  203  ;    ancient  forge  at  Little  Aston, 

205;    analysis  of   "ham-bone"  from  Little  Aston,   200;    investigation 

into    method    of    manufacture    of    "  ham-bone,"    207. — Correspondence : 

Otto  Vogel,  213. 

on  bosh  tuyeres.     1918,  ii.  225. 

on  carbon  in  iron  and  steel.     1921,  i.  405. 

on  case-hardening.     1914,  i.  373. 
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on  corrosion  of  iron.      1912,  i.  592. 

(in  diffusion  of  carbon  in  iron.      1915,  i.  269. 

on  diffusion  <»l  metals.     1911,  i.  071. 

on  facts  regarding  oarbon  and  iron.     1916,  i.  338. 

on  growth  of  oasl  iron.      1911,  i.  237. 

on  hardening  cracks  in  tool  slccl.      1921,  i.  223. 

on  Indian  iron  and  steel  <>l'  anoienl  origin.     1912,  i.  L85. 

on  influence  of  oarbon  <>n  bhe  oorrodibility  of  iron.     1912,  i.  291. 

on  influenoe  of  oxygen  on  some  proper!  ies  <»r  pure  iron.    1915,  ii.  157. 

on  influenoe  of  silicon  on  oast  iron.     1920,  i.  739. 

on  influenoe  of  temperature  on  oarbon  and  pig  iron.     1911,  ii.  105. 

on  the  iron-silicon -carbon  alloys.     1915,  i.  303. 

on  intci<  r\  balline  cement  in  metals  and  elastic  limit.     1916,  i.  201. 
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T  tuner,  T.,  on  malleable  oast  iron.     1910,  i.  660. 
on  manufacture  of  ooke.     1913,  ii.  66. 

on  meohanioa]  relations  of  iron,  vanadium  and  carbon.     1012,  i.  231. 

on  pearlite.     1916,  ii.  236. 

on  properties  of  refractory  materials.     1017,  i.  59. 

on  reactions  of  the  puddling  process.     1013,  i.  590. 

on  relation  between  ball  hardness  and  scleroscope  hardness.    1018,  ii.  79. 

on  relations  of  carbon,  chromium  and  iron.      1011,  i.  261. 

on  relative  oorrodibilities  of  grey  east  iron  and  steel.     1015,  i.  3G4. 

on  relation  between  cutting  efficiency  and  hardness  of  tool  steel.     1016, 
i.  108. 

on  steel  metallurgy.     1010,  i.  194. 

on  strain  in  eastings.      1014,  i.  702. 

on  tests  for  refractory  materials.     1018,  ii.  122. 

on  volatility  of  metals.     1014,  i.  740. 

on  volume  changes  in  east  iron  during  cooling.     1911,  i.  G42  ;   1912,  i.  555. 

on  welds.     1911.  i.  118. 

on  work  of  U.S.  National  Research  Council.     1919,  i.  138. 
Turner,  Thomas  Henry,  elected  associate.     1921,  i.  6. 
Turner,  W.  A.,  on  estimation  of  vanadium.     1916,  ii.  468. 
Turner,  W.  E.  S.,  on  British  fireclays.     1921,  ii.  340. 
Turnock,  John  Meyric,  elected  member.     1921,  ii.  11. 
Turpin,  F.  T.,  on  hand  ball-hardness  testing  machine.     1915,  ii.  308. 
Turquand,  F.  J.,  on  detection  of  fire-damp  in  mines.     1914,  ii.  312. 

on  electric  safety-lamps.     1914,  i.  628. 
Turrentine,  J.  W.,  on  application  of  ammonia.     1917,  i.  316. 
Turton,  Frank,  elected  member.     1912,  i.  4. 
Turton,  John,  obituary  notice  of.     1912,  i.  418. 
Turton,  John  Albert,  elected  member.     1912,  ii.  7. 
Tusker,  H.,  on  estimation  of  chromium  in  steel.     1915,  i.  632. 
Tuttle,  F.  H.,  on  estimation  of  phosphorus.     1913,  ii.  700. 
Tutwiler,  C.  C,  on  manufacture  of  cyanides  from  coal-gas.     1915,  i.  516. 
Tweedie,  Thomas  Chalmers,  elected  associate.     1917,  ii.  5. 
Tweedy,  A.  ML,  on  Schumacher  briquetting  process.     1914,  i.  586. 
Tweedy,  Georoe  Frederick,  elected  member.     1917,  i.  4. 
Twelvetrees,  W.  H.,  on  oil  shale  in  Tasmania.     1913,  i.  557. 

on  petroleum  in  Tasmania.     1911,  i.  557. 

on  tungsten  mines  of  Tasmania.     1914,  ii.  273. 
Twomey,  T.  J.,  on  analysis  of  petroleum.     1915,  ii.  335. 

on  fractionation  of  paraffin  oils.     1917,  i.  324. 

on  petroleum  products.     1916,  i.  318,  ii.  406  ;    1917,  i.  324. 
Twynam,  T.,  on  development  of  the  Talbot  process.     1914,  i.  91. 

on  manufacture  of  open-hearth  steel.     1912,  ii.  117. 

on  open-hearth  furnaces.     1913,  ii.  244. 

on  production  of  synthetic  nitric  acid.     1917,  i.  318. 

on  steel  metallurgy.      1919,  i.  193. 

on  sound  steel  ingots.     1915,  i.  73. 
Tyler,  P.  M.,  on  chain  industry  of  Great  Britain.     1921,  i.  446. 

on  ferro-manganese  practice  in  Great  Britain.     1920,  ii.  344. 

on  high-speed  steel  manufacture  in  Sheffield.     1921,  i.  428. 
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Tyssowski,  J.,  on  internal  combustion  mine  locomotives.     1913,  ii.  5G7. 

u  • 

Ubbelohde,  L.,  on  refining  petroleum.     1913,  ii.  554. 

on  sampling  and  analysis  of  gas.     1911,  ii.  608. 
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on  iron  ore  in  Norway.     1912,  i.  432. 
Udhaug,  A.  D.,  on  progress  of  Swedish  iron  industry.     1915,  i.  G50. 
Udowis-Zewski,  H.,  on  analysis  of  mangesite.     1915,  i.  634 
Uehling,  on  blast-furnace  operations.     1911,  i.  580. 
Uehling,  E.  A.,  on  carbon  dioxide  recorders.     1912,  i.  4<>0. 

on  combustion  of  coal.     1911,  i.  538. 
Uehling,  F.  F.,  on  fuel  economy.     1921,  i.  381. 
Uglow,  W.  L.,  on  manganese  in  New  Brunswick.     1921,  i.  371. 

on  valuation  of  iron-ore  mines.     1915,  ii.  223. 
Uhler,  J.  L.,  on  vanadium  steel  castings.     1918,  i.  544. 

on  vibratory  tests  on  cast  steel.     1915,  ii.  307. 

elected  member.     1912,  ii.  7. 
Ullrich,  on  magnetic  concentration  of  iron  ore.     1911,  ii.  489. 
Umpleby,  J.  B.,  on  manganiferous  ores  in  the  United  States.     1918,  ii.  432. 

on  tunsgten  deposits  of  Idaho.     1913,  ii.  51 1. 
Underwood,  C.  N.,  on  case-hardening  practice.     1919,  ii.  505. 
Underwood,  Richard  George,  elected  member.     1916,  ii.  2. 
Unger,  J.  S.,  on  blast-furnace  practice.     1912,  ii.  522. 

on  changes  in  open-hearth  practice.     1912,  ii.  554. 

on  cooling  of  steel  in  ingot  and  other  forms.      1918,  ii.  272,  273. 

on  influence  of  hot-deformation  on  qualities  of  steel.     1918,  ii.  28. 

on  influence  of  phosphorus  in  mild  open-hearth  steel.     1918,  ii.  495. 

on  influence  of  sulphur  on  strength  of  steel.     1916,  i.  374. 

on  piping  and  segregation.     1912,  ii.  27,  5(>4. 

on  practice  in  rolling  rails.     1916,  ii.  438. 

on  prevention  of  growth  in  grey  cast  iron.     1918,  ii.  200. 

on  standardisation  of  tests  for  refractory  materials.     1918,  ii.  127. 

on  utilisation  of  waste  heat  from  open-hearth  furnaces.      1918,  ii.  343. 
UNGER,  M.,  on  electric  hardening  furnaces.      1913,  ii.  <>37. 

on  electric  refining  of  steel.     1912,  ii.  500. 
Uncer,  P.  <).,  on  drawing  of  oold-rolled  strip  steel.     1914,  ii.  348. 
Unland,  H.  L.,  on  welding.      1919,  ii.  513  ;    1920,  ii.  376. 
I'-,  i  ERHftssEL,  on  ooal-washing.     1911,  ii.  538. 

Is  win,  \V.  C.,  on    Brinell  and  scratch  tost,  of  hardness.      1920,  i.  741. 
on  definition  of  hardness.      1918,  ii.  490. 

on' determination  of  hardness.     1919,  i.  684. 

on  influence  of  elements  on  mechanical  properties  of  steel.    1916,  ii.  124. 

on  notched  har  tests.      1919,  ii.  518. 
speech  at  Dinner  by.      1912,  i.  397. 
CJPSOV,  W.  I,.,  on  corrosion  of  iron  in  concrete       1911,  ii.  653. 
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Upton,  Alfred  Kunkst,  elected  member.     1917,  ii.  5. 

Upton-.  Doi  qlas,  obituary  notice  of.     1915,  ii.  206. 

Upton,  <■'.  B.,  on  a  a&it  fatigue  testing  machine.     1913,  i.  662. 

I'k  M.iis.  M..  on  estimal  ion  of  volat  Lie  mat  ber  in  coal.      1912,  ii.  628. 
UeaSOFF,  G.  <;..  on  poisonous  gases  from  fcrro-silicon.      1914,  ii.  385  ;    1917, 

i.  416. 
Uts,  Willi  \m  II  lbvbi  .  elected  member.     1914,  i.  4. 


V  milk.  M.,  on  mine  drainage.     1915,  i.  535. 

V  ai.kvi'in.  E.,  on  testing-steel  for  motorcars.      1912,  ii.  588. 
Vu.r.sriN  v..  S.,  on  const  i tut  ion  of  the  atom.      1921,  ii.  414. 
Valentine,  S.  <!..  on  blowing  engines.     1914,  i.  640. 

V ai.lat,  R.  \Y..  on  methods  of  mining  iron  ore.     1912,  i.  445. 

V  LLLE,  (.'.  i. a — 

Paper  on  "  The  iron-ore  deposits  of  Southern  Italy  and  Sicily."     1911, 
ii.  4<M)  :    Messina  deposits,  4(1!)  ;   Calabrian  deposits,  410. 
Va\  Babnevbld,  C.  E.,  on  iron-ore  mining.     1913,  ii.  517. 
\'  w  BlBBEB,  P.  T.,  on  welding  boiler  tubes.     1920,  ii.  377. 

V  LN  Brunt,  B.,  on  stripping  iron  ore.     1916,  i.  209. 

Van  Brunt,  C,  on  estimation  of  titanium  and  chromium.     1914,  ii.  394. 
Van  Brussel,  J.  B.,  on  electric-smelting  of  pig  iron  in  Sweden.    1911,  ii.  552. 
Vandbleub,  Henry  Hartley,  elected  member.     1919,  i.  5. 
Van:  Den:  Brock,  J.  A. — 

Paper  on  "Effects  of  cold-working  on  the  elastic  properties  of  steel." 

C.S.M.,  1918,  ix.  125. 
Vanderhoof,  H.,  on  Canadian  iron  and  steel  industry.     1916,  i.  403. 
Vw  deb  Stbaeten,  Baron  Fernand,  elected  member.     1914,  i.  4. 
Vandkkstriok,  Albert,  elected  member.     1914,  i.  4. 
Vander  Willingen,  M.  T.,  on  calorimetry.     1914,  ii.  284. 
Van:  der  Wyck,  J.  R.,  on  heat  treatment  of  steel.     1918,  i.  527. 
Van*  Deventer,  J.  H.,  on  drop-forgings.     1916,  ii.  43G. 

on  manufacture  of  Russian  shells.     1916,  i.  364. 
Van  Groenendael,  on  coal  in  Holland.     1912,  ii.  481. 
Van  Horn,  F.  R.,  on  gas  and  oil  in  Ohio.     1917,  i.  327. 
Van  Klooster,  H.  S.,  on  detection  of  cobalt.     1921,  ii.  420. 
Van  Langendonck,  C,  on  electric  smelting  of  iron  ore.     1914,  ii.  323. 

on  Italian  steelworks.     1914,  ii.  343. 
Van  Name,  R.  G.,  on  rate  of  solution  of  metals  in  ferric  salts.     1917,  i.  422. 
Van  Norden,  R.  W.,  on  electric  iron-smelting  at  Heroult.     1913,  i.  627. 
Van  Xorthwick,  W.  R.,  on  fuel  economy.     1921,  i.  381. 
Van  O'Linda,  P.,  on  cupola  practice.     1915,  ii.  268. 
Van  Orstrand,  0.  E.,  on  deepest  mine  shaft.     1920,  ii.  337. 
VAN  PELT,  Gv,  on  analysis  of  ores  and  slags.     1914,  ii.  394. 
Varley,  Gilbert,  elected  member.     1915,  ii.  2. 
Varty,  A.,  on  handling  iron  ore.      1915,  i.  494. 

V  LB  LBHELY,  L.,  on  analysis  of  iron  ore.     1915,  i.  633. 
Vattier,  C. — 

Paper  on  "  The  iron-ore  resources  of  Chili."      1912,  ii.  320  ;   iron  mines 
of  Chili,  320 ;  iron  mines  of  Northern  and  Southern  Chili,  323  ;  Tarapaca 
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Vattier,  C.  (continued) — 

province,   323;    Antofagasta    province,   324;    Atacama   province,   327; 

province  of  Coquimbo,  333  ;    department  of  Serena,  333  ;   iron  mines  of 

Tofo,  334  ;    Huachalalume,  347  ;    Aguas  Buenas  mines,  349  ;    Santiago, 

353  ;   general  conditions  favourable  to  the  establishment  of  metallurgical 

works  in  Chili,  357  ;  Prudhomme  wood-fired  blast-furnaces,  359. 

on  iron  ore  in  Chili.     191 1,  ii.  481. 

on  manganese  ore  in  Chili.     1911,  ii.  482. 
Vattier,  C,  and  N.  Echegarai — 

Paper  on  "  Iron  ore  resources  in  Chili."     1913,  ii.  416  ;   introduction, 

416;  province  of  Coquimbo,  419  ;  iron  ores  in  the  Cristales  district,  420  ; 

iron-ore  mines  in  the  Ovalle  department,  423  ;   province  of  Atacama,  425  ; 

department  of  Copiapo,  427  ;   province  of  Atacama,  429  ;  department  of 

Chanaral,  430  ;  iron  ores  of  Carmen  and  Sierra  Aspera,  432  ;   province  of 

Antofagasta,  432. 
Vaubel,  W.,  on  rusting  of  iron.     1913,  ii.  687. 
Vatjclain,  A.  C,  on  a  new  form  of  drill.     1913,  i.  653. 
Vaughan,  C,  obituary  notice  of.     1911,  i.  502. 
Vaughan,  F.  P.,  on  electric  welding.     1921,  i.  445. 
Vaughan,  H.  H.,  on  manufacture  of  munitions.     1919,  ii.  509. 
Veatch,  A.  C,  on  mining  laws  in  Australia  and  New  Zealand.     1912,  ii.  577. 

on  petroleum  in  United  Kingdom.     1920,  ii.  333. 
Veit,  T.,  on  ferro-magnetic  compounds  of  manganese.     1912,  i.  578. 
Vela,  Manuel,  elected  member.     1921,  i.  5. 
Velguth,  W.,  on  an  improved  method  of  etching.     1921,  ii.  411. 
Venable,  F.  P.,  on  atomic  weight  of  zirconium.     1917,  ii.  356. 
Venables,  Leslie  Goward,  elected  associate.     1921,  i.  6. 
Venator,  W.,  on  oil-fired  furnaces  for  foundries.     1912,  ii.  543  ;    1913,  ii.  599. 
Vencatachaltjm,  Marcela,  elected  member.     1911,  ii.  11. 
Vendl,  A.,  on  titaniferous  iron  ore  in  Hungary.     1913,  ii.  498. 
Vkxton,  Horace  William,  elected  member.     1919,  i.  5. 
Verdeaux,  F.,  on  reheating  of  ingots.     1920,  ii.  365. 
Verdiere,  Charles  de,  elected  member.     1918,  ii.  4. 
Verdinne,  H.,  on  manufacture  of  steel.     1920,  ii.  360. 
Vkkxer,  J.,  on  explosions  in  collieries.     1911,  ii.  534. 

on  underground  fires.      1911,  ii.  535. 
Verneuil,  A.,  on  laboratory  furnaces.     1912,  ii.  616. 
Vernon,  H.  M.,  on  industrial  fatigue.     1919,  ii.  544. 
Vkknon,  l\  V.,  on  power  required  for  cutting  steel.     1911,  ii.  605. 
Vernon,  R.  I).,  on  geology  of  coal.     1912,  ii.  478. 
Vi.tti.i:.  K.,  on  moulding  cast-iron  pipes.     1911,  i.  600. 

on  preparation. of  moulding  sand.     1911,  ii.  567. 
Vbybbt,  L.,  on  case-hardening.     1912,  i.  545. 

on  gases esoaping  from  oarburisers.     [912,  ii.  382. 

on  magnetic  properties  «>t  dynamo  sheets.     1912,  ii.  382. 
/''//«/  on  "  Transformations  of  steel."     See  Nolly,  M.  de. 
Vim..  I'.  K.,  on  chilled  cast  wheels.     1915,  i.  612;   1917,  ii.  442. 
Viall,  EL,  on  casting  under  vacuum.     1912,  ii.  5  IT. 

on  welding  and  cutting.     1919,  ii.  513  ;    1920.  ii.  376. 
Viatoi  a,  C.  I  ■..  "ii  -.1    producers.     191 1,  i.  r>iii>. 
\  i<  mi:i;,  M  m:ii;  Jules  a  ndre,  elected  member.     1911,  i.  I. 
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Vicars,  E.  R.  E.,  on  coal  iu  France.     1914,  ii.  288. 

on  mineral  and  iron  trade  industry  of  the  Loire  basin.     1912,  ii.  033. 
YiiKKRs,  Geoffrey  Ki:xNi:rir,  elected  associate.     1921,  ii.  12. 
Vu'kkks.  Thomas,  elected  member.     1918,  i.  6. 
Vn:.  G.,  on  desnlphurlsation  of  iron  ami  steel.     1920,  ii.  358. 
ViERsciui.i.iNo.  A.,  on  iron  ore  in  Germany.      1911,  i.  516. 
Viksohx.  on  oil  firing.     1920.  ii.  338. 
Vieweo,  V..  on  torsion  bests.     1914,  ii.  370. 
Vignon,  L.,  on  composition  of  water-gas.     1913,  ii.  559. 

on  origin  of  petroleum.      1911,  ii.  513  ;    1913,  i.  551. 
VlGOTTROUX,  E.,  on  effect  of  silicon  on  expansion  and  transformation  points  of 

low-carbon  steel.     1913,  ii.  682. 
VILLAGE,  Rowland,  elected  member.      1918,  i.  6. 
Villiers.  A.,  on  estimation  of  manganese.     1914,  ii.  394. 
Villiers,  C,  on  electric  resistance  of  steel  rails.     1912,  ii.  600. 
Vixogradoff,  A.,  on  the  iron-carbon  diagram.     1914,  i.  725. 
Vixters,  John  Augustus,  elected  associate.     1917,  i.  6. 

transferred  to  membership.     1921,  i.  6. 
Vita,  A.,  on  estimation  of  sulphur.     1913,  i.  691  ;    1920,  ii.  396. 
Voelkel,  F.,  on  moulding  cast-iron  pipes.     1911,  i.  600. 
Vogel,  F.  A.,  on  briquetting  of  flue-dust.     1912,  i.  451. 

on  Schumacher  briquetting  process.     1914,  i.  586. 

elected  member.     1911,  ii.  11. 
Vogel,  J.  L.  F.,  on  tungsten.     1919,  i.  668  ;    1921,  i.  467. 

elected  member.     1918,  i.  6. 
Vogel,  0.,  on  ancient  iron  industry  of  Bulgaria.     1915,  i.  555. 

on  corrosion  of  iron.     1920,  i.  761. 

on  early  iron  manufacture  in  Silesia.     1912,  i.  213. 
Vogel,  R.,  on  influence  of  titanium  on  formation  of  pearlite.     1918,  i.  547. 

on  manufacture  of  ferro-cerium.     1919,  i.  669. 

on  tungsten  nickel  alloys.     1921,  ii.  404. 
Vogt,  J.  H.  L.,  on  electric  smelting  of  iron  ore.     1913,  i.  594. 

on  iron  ore  in  Norway.     1913,  i.  507  ;    1920,  i.  670. 

on  iron  ore  in  Sweden.     1912,  ii.  449. 
Voisin,  C,  on  electric  driving  of  rolling-mills.     1914,  ii.  345. 
Voisin",  J.,  on  electrolytic  production  of  chromium.     1911,  i.  673. 
Volf,  L.,  on  explosives  and  blasting.     1912,  ii.  510. 
Vollexbruck,  O.,  on  cupola  practice.     1915,  i.  559. 
Vollmer,  George  Frederick,  elected  member.     1911,  i.  4. 
Vom  Baur,  C.  H.,  on  Craft's  induction  furnace.     1914,  i.  680. 

on  electric  furnace  in  steel  foundry  practice.     1911,  ii.  564. 

on  electrodes.     1920,  ii.  361. 

on  the  Rennerfelt  electric  furnace.     1916,  ii.  431  ;    1917,  ii.  407,  412. 

on  the  Rochling-Rodenhauser  furnace.     1913,  ii.  619. 
Vondracek,  R.,  on  hardness  of  iron-carbon  alloys.     1914,  ii.  369. 
Voorhees,  Edward  C,  elected  member.     1919,  i.  5. 
Voorhees,  S.  S.,  on  protective  coatings  for  iron.     1914,  i.  738. 
Vorbach,  E.,  on  mechanical  charging  of  cupolas.     1913,  ii.  596. 

on  new  plant  at  Rodinghausen  foundry.      1912,  ii.  550. 
Voress,  C.  L.,  on  extraction  of  gasoline  from  natural  gas.     1921,  i.  394. 
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Voris,  F.  T.,  on  passivity  of  iron.     1912,  ii.  014. 

\  i:i:i;land,  G.  W.,  on  blast-furnace  practice.     1916,  ii.  417. 

w 

W a  agen,  L.,  on  coal  ownership  in  German  Austria.     1921,  i.  383. 
Wabanabi,  Saburo,  elected  member.     1919,  i.  G. 
Waddell,  J.,  on  estimation  of  titanium.     1920,  i.  7G3. 

Waddell,  J.  A.  L.,  on  high-alloy  steel  for  bridge  construction.     1915,  i.  010  ; 
1920,  ii.  387. 

on  use  of  nickel  steels  for  constructional  work.     1916,  i.  378. 
Wade,  A.,  on  nature  and  orgin  of  petroleum.     1913,  ii.  551. 

on  petroleum  in  Papua.     1915,  ii.  245. 

on  petroleum  in  Mexico.     1915,  ii.  245. 

on  petroleum  in  New  Guinea.     1915,  i.  523. 

on  petroleum  in  South  Australia.      1916,  i.  317. 
Waddington,  on  carburisation  of  steel  during  casting.     1921,  i.  430. 
Wadham,  Edward,  obituary  notice  of.     1913,  ii.  482. 
Wadleigh,  F.  A.,  on  oil  shales.     1918,  ii.  457. 
Wadleigh,  F.  R.,  on  purchase  of  fuel  by  analysis     1914,  ii.  280  ;    1915,  i.  505. 

on  recovery  of  coal  by-products.      1915,  ii.  238. 
Wadsworth,  J.  M.,on  distillation  of  petroleum.     1920,  ii.  337. 
Wagener,  A.,  on  tests  of  coke.     1913,  ii.  543  ;    1914,  ii.  291. 
Wagenmann,  K.,  on  electric  conductivity  of  liquid  iron  and  alloys.     1914,  ii. 

377  ;    1915,  i.  017. 
Waggaman,  W.  H.,  on  utilisation  of  basic  slags.     1913,  ii.  020. 
Waggoner,  C.  W.,  on  influence  of  temperature  on  magnetic  properties  of  iron. 
1911,  i.  059. 

on  tensile  and  magnetic  properties  of  iron-carbon  alloys.     1912,  ii.  590. 
Wagner,  on  by-product  coke-ovens.     1912,  i.  471. 

on  cleaning  blast-furnace  gases.     1914,  i.  042. 
Wagner,  A.,  on  effect  of  temperature  and  moisture  of  air  on  working  of  the 

blast-furnace.     1921,  i.  402. 
Wagner,  F.  H.,  on  coal-gas  residual.     1915,  i.  517  ;    1916,  ii.  402. 

on  Fold  gas  washer.      1913,  ii.  580. 
Wagner,  H.  A.,  on  uses  of  petroleum.     1911,  ii.  518. 
\V  LQNEB,  J.,  on  microstructure  of  phosphoric  mild  steel.     1917,  ii.  440. 

on  use  of  tar  in  basic  linings.     1914,  ii.  283  ;    1916,  i.  348. 
Wagner,  P.  A.,  on  corundum.     1919,  i.  028. 

on  South  African  iron  industry.      1919,  i.  052. 
\Va<;y,  10.  W.,  on  perforated  casing  in  oil-wells.     1920,  ii.  337. 
Waul,  A.,  on  estimation  of  volatile  matter  in  coal.     1912,  ii.  028. 
Waiiu  W.  A.,  on  meteorites.     1911,  i.  525. 

\V  kHLBBBG,  CaBL  Gkktav,  obituary  not  ice  of.      1915,  i.  465. 

Waidner,  ('.  W.,  on  calorimeters  lor  gas  teatng.     1915,  i.  503. 

on  pyromel  ry.     1919,  i  i.  468. 

on  standard  scale  of  temperature.  1920.  i.  688. 
Wain,  B.  !'».,  on  devastated  ooal-fields.     1920,  ii.  324. 

\V  ute,  .1.,  on  beat-treatment  of  steel.  1920,  i.  734. 

elected  member.     1919,  ii.  4. 
Wai/.i.n  i.'.'.ki:.,  K.,  on  hardness  testing.     1921,  ii.  400. 
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Waki:.  H.  II..  obituary  notice  of.     1911,  i.  502. 

\Vakki.\m.  II.  T.,  on  oorrugation  of  tramway  rails.     1913,  i.  666. 

Wakimizi  r,  T.,  on  meteorites.     1913,  i.  519. 

Waklsy,  Hknky  Weston,  elected  associate.     1921,  ii.  12. 

Walrrbcker,  W..  on  shaft  sinking.     1911,  i.  564 

Wald,  H..  on  influence  of  cold  working.     1915,  i.  698. 

Waldrok,  V.  A.,  on  munitions  oontracts  and  their  financing.     1917,  ii.  428. 

Wales,  H.  E.,  on  specific  heat  of  California!)  petroleum.     1914,  ii.  301. 

Walks.  Robert  .1  lmes,  eleoted  member.     1912,  ii.  7. 

Wai.i-okii,  E.  A.,  on  iron  ore  in  England.     1918,  i.  470. 

Walker,  C.  U..  on  basic  slag  works  at  Nova  Scotia.     1912,  ii.  559. 

Walker,  Edwin,  elected  member.     1919,  i.  6. 

Walker,  P.,  on  alloy  tool  steel.     1912,  ii.  576. 

on  case-hardening.     1913,  ii.  t>37. 

on  hardening  temperatures  of  tool  steel.     1912,  i.  550. 

on  hardness  testing.     1913,  ii.  658. 

on  heat-treatment  of  tool  steel.     1913,  ii.  641. 
Walker,  <;.  Blake,  on  by-product  coke-oven  practice.     1918,  i.  482. 

on  compressed  air  in  collieries.     1913,  i.  571. 

on  coke-oven  gases.     1911,  i.  551. 

on  shaft  sinking.      1917,  i.  330. 
Walker,  (i.  P.,  on  equipment  of  collieries.     1913,  ii.  565. 

on  use  of  coke-oven  gas.     1913,  ii.  550. 
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on  estimation  of  oxygen  in  iron.      1912,  ii.  621  ;    1913,  ii.  698. 
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on  thermal  analysis  of  clay.      1913,  ii.  525. 
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im  petroleum  in  the  United  States.     1915.  ii.  244. 
Watanabb,  Saburo,  eleoted  member.     1919,  ii.  5. 
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i.  74«>. 
\V\iki\.  B.,  mi  pyrometry.     1918,  i.  481. 
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Watson,  W.,  on  petrol  substitutes.     1915,  i.  525. 
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Weber,  F.  C,  on  chilled  car-wheels.     1913,  ii.  608. 
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on  methods  of  iron-ore  mining.     1914,  ii.  276. 
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on  roll-draughting.     1912,  i.  530. 
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on  chemistry  of  ore  deposition.     1916,  i.  288. 
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working.     1914,  ii.  320. 
Wesson,  C.  Ii.,  on  steel  castings  for  ordnance  construction.     1918,  i.  504. 
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\V  est,  P.  C.  H..  on  production  of  metallic  tungsten.     1915,  i.  633. 
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on  slip  interference  theory  of  hardening.     1921,  ii.  414. 
W  E8TON,  E.  M.,  on  best  steel  for  bars  for  rock-drills.     1916,  i.  361. 
W'ki  in  alter,  A.,  on  torsion  tests.     1914,  ii.  370. 
\\  i/itk  ii,  11.,  on  iron-ore  handling  at  Elba.      1911,  ii.  48(5. 

on  i  ransport  appliances  in  German  foundries.     1914,  i.  00»>. 
WETZEL,  Iv,  <in  corrosion  of  iron  and  steel.      1915,  ii.  325  ;    1917,  i.  417  ;    1918, 
ii.  505. 

on  measurement  of  temperature.     1921,  ii.  384. 
Weye,  l<\,  on  case-hardening  <>l  in»n.     1911,  i.  <>28. 
Wb\  vlovi  ii,  (J.  Ii.,  on  design  of  chimneys.     1920,  ii.  177. 

on  measurement  of  natural-gas.     1913,  i.  561. 

on  uses  of  petroleum.     1911,  ii.  518. 
\\  iv  mouth,  T.  R.,  on  transport  and  storage  of  natural-gas.      1912,  i.  478. 
Whalbv,  \V.,  on  coal-handling.     1911,  i.  578. 
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Wharton.  Ki'\\  akp.  elected  member.     1921,  i.  5. 

Wharton,  W.  H..  on  reversing  valves.     1921.  ii.  374. 

Whkatlbt,  H..  on  power  requirements  of  rolling-mills.     1912,  ii.  569. 

Wheatley,  H.  B.,  on  history  of  oharcoa]  iron  manufaoture.     1913,  ii.  588. 

Whbaton,  E.  A  .  on  basic  open-hearth  praotice.     1921,  i.  419. 

Wheeler.  A.  S..  on  melting-points  of  metals.     1912,  ii.  007. 

Wheeler.  B.  P.,  on  pre-melting  of  ferro-alloys.     1916,  ii.  431  ;   1917,  i.  363. 

Wheeler,  E..  on  semi-steel.     1921.  i.  413. 

Wheeler.  H.  A.,  on  petroleum  in  Illinois.     1911,  ii.  515  ;    1914,  ii.  299. 

Wheeler,  H.  E.,  on  nitrogon  in  steel.      1921,  i.  46  f. 

Wheeler,  R.  V.,  on  composition  of  coal.     1911,  i.  542,  ii.  506  ;    1914,  i.  597. 

on  eonstitntion  of  coal.     1918,  ii.  449. 

on  oxidation  of  coal.     1919,  i.  638. 

on  oxygen  in  coal.     1921.  ii.  349. 

on  sulphur  in  coal.     1921,  ii.  348. 
Wheelwright,  Thomas  Stewart,  elected  member.     1911,  i.  4. 
Wherry,  E.  T.,  on  crystallography  of  manganese  ore.     1919,  i.  623. 

on  uranium  ore  in  Pennsylvania.      1915,  i.  489. 
Whiuham.  W.,  on  fuel  economy  in  the  manufacture  of  steel.     1914,  i.  672. 
Whildin*.  W.  G.,  on  mining  thick  coal-seams  of  steep  pitch.     1915,  i.  534. 
While,  Adolph  Swain,  obituary  notice  of.     1915,  i.  465. 
While,  J.  M.,  elected  Vice-President.     1912,  ii.  4. 
Whinery,  S.,  on  iron  ore  in  Tennessee  and  Kentucky,     1913,  i.  514. 
Whipple,  G.  C,  on  mill  scale  as  a  cause  of  corrosion.     1912,  ii.  609. 
Whipple,  M.  C,  on  mill  scale  as  a  cause  of  corrosion.     1912,  ii.  609. 
Whipple,  N.  D.,  on  corrosion  of  metals,  by  acids.     1919,  i.  698. 
Whipple,  R.  S.,  on  pyrometrv.     1911,  i.  537,  ii.  503  ;    1913,  ii.  531  ;    1918,  i. 
481  ;    1921,  ii.  384. 

on  prevention  of  hardening  cracks  in  tool  steel.     1921,  i.  222. 

on  use  of  pyrometers.     1913,  ii.  532. 
Whitaker,  Douglas,  elected  member.     1913,  ii.  5. 
Whitaker,  M.  C,  on  coke  by-products.     1917,  ii.  370. 
Whitaker,  W.  A.,  on  petroleum  in  the  United  States.     1918,  ii.  455. 
White,  A.  E.,  on  alloy  steel.     1921,  ii.  405. 

on  briquetting  iron  ore.     1911,  i.  533. 

on  effect  of  sulphur  in  castings.     1920,  i.  740. 

on  properties  of  boiler  tubes.     1921,  i.  461. 

on  recrystallisation  of  boiler  tubes.     1916,  ii.  450. 

on  the  "  Step  "  process.     1912,  i.  533. 
White,  A.  H.,  on  heat-treatment  of  steel.     1916,  i.  359. 

on  weathering  of  gas  coals.      1917,  i.  308. 
White,  C.  A.,  on  microscopic  analysis  of  steel.     1913,  i.  676,  ii.  676. 
White,  D.,  on  origin  of  coal.     1914,  ii.  287  ;    1915,  i.  505. 

on  origin  of  petroleum.      1915,  i.  518. 

on  search  for  petroleum.      1920,  ii.  332. 
White,  E.  E.,  on  borehole  surveying.     1913,  i.  520. 

on  valuation  of  iron  ore  mines.     1914,  ii.  277. 
White,  E.  P.,  on  autogenous  welding.      1912,  i.  552. 
White,  Prank  Puller  Howard,  elected  member.     1920,  ii.  6. 
White,  G.  A.,  on  manufacture  of  steel  sheets  for  galvanising.     1919,  ii,  502. 
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White,  GL  R.,  on  electrolytic  corrosion.     1912,  i.  594. 
on  coal  in  Brazil.     1916,  i.  311. 

on  deepest  mine  shaft.      1920,  ii.  .'537. 
on  sulphur  in  coal.      1920,  i.  691. 

White,  .1  oiks,  obituary  notice  of.     1912,  i.  419. 

WHITE,  J.  W.,  on  aerial  ropeways.      1915,  ii.  255. 

WHITE,  MAUNSEL,  obituary  notice  of.      1912,  ii.  435. 

White,  W.,  on  the  iron-carbon  system.      1912,  i.  585. 

White,   Sir   William   Henrv,   K.C.B.,   F.R.S.,    obituary  notice  of.     1913, 
i.  492. 

White,  W.  P.,  on  calorimetry.     1911,  ii.  501  ;    1920,  i.  085. 
on  fusion  point  of  nickel.     1921,  ii.  415. 
on  potentiometers.     1920,  i.  687. 
on  pyrometry.     1916,  ii.  393. 
on  specific  heats  of  silicon  compounds  at  high  temperature.      1917,  i.  410. 

Whitefobd,  J.  F.,  on  oxy-acetylene  welding  in  boiler  work.      1914,  ii.  300. 

Whitehead,  R.  H.,  on  coal-dust  experiments.     1911,  ii.  534. 

Whttehouse,  Benjamin,  obituary  notice  of.     1913,  i.  493. 

WiiiTKLAW,  D.,  on  casting  temperature.     1913,  ii.  597. 

Wuiteley,  J.  H. — 

Payer  on  "  Effect  of  cold  work  on  the  divorce  of  pearlite."  1918,  i.  353  ; 
introduction,  353  ;  comparison  with  tempered  steels,  358 ;  possible 
explanations,  359  ;  summary,  361. — Discussion  :  W.  Rosenhain,  302  ; 
('.  II.  Desch,  302. — Correspondence:  J.  E.  Stead,  303;  J.  H.  Whitelcy 
(reply),  303. 

I'd  per  :  "  Note  on  the  warping  of  steel  through  repeated  quenching." 
1918,  ii.  211. — Discussion  :  J.  E.  Stead,  215. 

Paper  on  "  The  distribution  of  phosphorus  in  steel  between  the  points  Acl 
and  Ac3."  1920,  i.  359  ;  description  of  materials  used  and  method  of  etching, 
300  ;  diffusion  of  carbon  between  the  points  Acl  and  Ac3,  302  ;  diffusion 
of  phosphorus  between  the  points  Acl  and  Ac3,  302  ;  evidence  showing 
that  the  diffusion  effect  is  due  to  phosphorus,  370  ;  distribution  of  the 
phosphorus  between  the  two  phases,  375  ;  formation  of  a  reticulated  or 
cellular  structure  due  to  phosphorus,  377  :  microgho&t  lines  in  steel  plates, 
summary,  381 . — Discussion:  J.  I1].  Stead,  383;  F.  ( '.  Thompson,  3S3  ; 
I.  E.  Stead,  384;  H.  Wrighton,  384.— Correspondence  :  W.  H.  Hatfield, 
385;  .).  H.  Whitelcy  (reply),  380. 

I'd  per  on  "Experiments  on  the  deoxidation  of  steel  with  hydrogen." 
1920,  ii.  143  ;  tests  for  iron  oxide  and  sulphide,  145  ;  experiments  with 
pieces  Jin.  thick,  147;  deoxidation  in • the  presence  of  carbon,  153. — 
Corn  spondence  :   H.  Le  Ghatelier,  157  ;   J.  H.  Whitelcy  (reply),  157. 

Paper  on  "Cupric  etching  effects  produced  by  phosphorus  and  oxygen 
in  iron."  1921,  i.  277  ;  experiments  on  the  uneven  distribution  of  phos- 
phorus,  281  ;  experiments  in  the  uneven  distribution  of  oxygen.  284 ; 
summary,  288.     Discussion  :  290. — Correspondence:  291. 

Paper  on  "The  Eggertz  best   for  combined  carbon  in  steel."    C.S.M., 

1917,  viii.  1  ;  iiit  roduct  ion.  I  ;  Part  I  :  .Met  hod  lor  t  he  est  imat  ion  of  small 
amounts  of  carbon  dioxide,  2;  Pari  II  :  Estimation  of  the  carbon  com- 
pounds contained  in  the  gases  given  oil  in  the  Eggertz  tests,  8 ;  Part  1 1 1  i 
The  Eggertz  test,  21  ;  Pari  IV:  The  correlation  of  the  Brinelltesl  and  the 
colon!'  carbons,  80. 

on  blast-furnace  and  cupola  slags.     1921,  i.  120. 
on  constituents  of  steel.     1921,  ii.  13s. 
on  defed    in  i  leotro  deposited  iron.     1920,  i.  3.39. 
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Whiteley.  J.  EL,  on  detection  of  strain  in  Bteel  by  reaotion  with  nitric  acid, 

1918.  ii.  H'S. 
on  Eggertz  method  of  carbon  estimation.     1917,  ii.  403. 
on  estimation  of  sulphur  in  iron  and  steel.     1914,  ii.  391  ;    1921,  i.  339. 
on  inclusions  in  steel  and  ferrite  Lines.     1918,  i.  204. 
on  interorystalline  fracture  in  mild  steel.     1920,  ii.  36. 
on  macro-etching  and  macro-printing.     1919,  i.  288. 
on  metallographic  tesl  of  steel.     1915,  i.  620. 
on  nickel-chrome  steels.     1919,  ii.  399. 
on  non-metallic  inclusions  in  steel.     1918,  i.  293. 
on  oxygen  in  iron.      1921,  i.  205. 
on  slag  in  the  open-hearth  process.     1920,  i.  308. 
on  steel -ingot  defects.     1917,  i.  102. 
on  struoture  of  chromium  steels.     1920,  i.  523. 
on  welding-up  of  blowholes  in  ingots.     1921,  i.  48. 
eleeted  member.     1917,  i.  4. 

awarded  Carnegie  Research  grant.     1916,  i.  28  ;   1917,  i.  35. 
Whiteley,  J.  H..  and  A.  P.  Hallimond — 

Paper  on  "  The  aeid  hearth  and  slag."  1919,  i.  199  ;  Fart  I  :  Micro- 
st  met  nre  and  mineral  composition  of  acid  slags,  199  ;  minerals  occurring 
in  aeid  slags.  202  ;  description  of  microstructure  of  slags,  200  ;  ternary 
diagram.  FeO-MhOa-SiOa,  209  ;  slags  containing  lime,  213  ;  structure  of 
reheated  acid  slags,  213  ;  structure  of  quickly  cooled  slag  samples,  214  ; 
Part  II  :  The  acid  hearth,  216  ;  Part  III  :  The  molten  slag,  223  ;  summary, 
240.— Discussion  :  E.  H.  Saniter,  243  ;  F.  Rogers,  243  ;  A.  McCance,  244  ; 
J.  E.  Stead,  245.— Correspondence  :  H.  M.  Howe,  246  ;  J.  E.  Fletcher,  247  ; 
B.  Yaneske,  250  ;  J.  H.  Whiteley  and  A.  F.  Hallimond  (reply),  251. 

Paper  on  "  The  action  of  iron-oxides  upon  the  acid  furnace  structure." 
1919,  ii.  159  ;  note  on  the  microstructure  of  melts  containing  silica  and  the 
oxide  of  iron,  175  ;  description  of  microsections,  176  ;  solubility  of  ferric 
oxide  in  solid  favalite,  179. — Discussion  :  Cosmo  Johns,  180  ;  J.  E.  Stead, 

180  ;  H.  Louis,  180  ;  E.  H.  Saniter,  181  ;  W.  H.  Hatfield,  181  ;  W.  Savage, 

181  ;  C.  Benedicks,  182  ;  A.  F.  Hallimond  (reply),  182  ;  J.  H.  Whiteley 
(reply),  183. — Correspondence:  H.  Le  Chatelier,  183;  B.  Yaneske,  185; 
J.  H.  Whiteley  and  A.  F.  Hallimond  (reply),  185. 

Paper  on  "  The  chemical  detection  of  strain  in  iron  and  steel  by  their 
reaction  with  nitric  acid."  C.S.M.,  1918,  ix.  1 ;  Part  I  :  Analysis  of  the  gases 
formed  on  solution  of  iron  in  nitric  acid  :  the  chemical  reactions  involved,  1; 
Part  II  :   Effect  of  strain  upon  the  reaction  of  iron  with  nitric  acid,  28. 

Whiteley,  William,  elected  member.     1917,  i.  4. 

Whitfeld,  Hubert  Edwin,  elected  member.     1919,  i.  6 

Whitfield,  C,  on  gas-producer  plant.     1917,  ii.  378. 

Whitfield,  Richard,  elected  member.  1920,  ii.  6. 

Whitfield,  T.  C,  on  haulage  in  collieries.     1912,  ii  513. 

Whitney,  A.  W.,  on  foundry  mixtures.     1912,  i.  513. 

Whitney,  P.  B.,  on  effect  of  cold-twisting  on  properties  of  mild  steel  bars. 
1917,  i.  400. 

Whittaker,  C.  M.,  on  British  coal-tar  colour  industry.     1916,  ii.  403. 

Whittaker,  F.,  on  lighting  of  collieries.     1915,  i.  537. 

Whittam,  G.  C,  on  estimation  of  chromium  and  vanadium  in  steel.  1915,  ii. 
330. 

Whittier,  E.  S.,  on  black-finishing  of  iron  and  steel.     1919,  i.  671. 

Whittlemore,  H.  L.,  on  oxy-acetylcne  welding.     1911,  ii.  603. 
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Whittome,  A.  C,  on  mine  ventilation.     1915,  ii.  254. 
Whitton,  (J.  F.,  on  iron  industry  of  Canada.     1918,  ii.  -41)4. 
Whitton,  Francis  Henry,  elected  member.     1918,  i.  0. 
Whitwell,  William,  reference  to  death  of.     1911,  i.  16. 
Whvte,  S.,  on  corrosion  of  iron  and  alloys.     1916,  i.  391. 

on  corrosion  of  manganese  steels.     1914,  ii.  380. 

on  the  microscope.      1920,  i.  757. 

on  relation  between  cutting  efficiency  and  hardness  of  tool  steel.     1916, 
i.  110. 

elected  member.     1915,  ii.  2. 
Wichert,  A.,  on  rail  corrugation.     1921,  ii.  400. 
Wickenden,  L.,  on  Bourcoud  direct  process.     1921,  ii.  307. 
Wickhorst,  M.  H.,  on  aluminium  in  rail  steel.     1914,  ii.  373. 

on  influence  of  silicon  on  open-hearth  ingots.     1913,  ii.  028. 

on  manganese  steel  rails.     1918,  i.  541. 

on  production  of  sound  ingots.     1912,  ii.  70. 

on  rail  failures.     1913,  ii.  072  ;    1916,  i.  380,  ii.  449. 

on  rail  rolling  practice.     1916,  ii.  439. 

on  segregation  in  steel  rails.     1911,  i.  055  ;    1912,  ii.  372. 

on  tests  of  rails  of  various  composition.     1914,  i.  709. 

on  titanium  in  rail  steel.     1913,  i.  005,  ii.  027. 
Wicksteed,  C,  on  steelworks  equipment.     1912,  ii.  572. 
Widdas,  Southern,  elected  member.     1919,  i.  0. 
Widdowson,  James  George,  elected  member.     1917,  ii.  5. 
Wight,  J.  T.,  on  tests  of  split  links  for  chains.     1914,  ii.  371. 
Wight-Boycott,  R.,  on  production  of  sound  ingots.     1915,  i.  82. 
Wigley,  W.  R.,  on  heat-treatment  of  steel.     1915,  i.  586. 
Wigny,  C,  on  coke-oven  gas-fired  open-hearth  furnaces.     1911,  i.  018. 
Wihtol,  A.,  on  peat-gas  producers.     1913,  ii.  502. 
Wilbur,  F.  I.,  on  origin  of  petroleum.     1911,  i.  553. 
Wilcockson,  W.  H.,  on  tungsten  ore.     1920,  i.  074. 
Wilcox,  E.  A.,  on  electric  furnace  practice.     1920,  i.  718. 
Wilcox,  W.  G.,  on  pulverised  coal.     1919,  i.  030. 
Wilczek,  A.,  on  efficiency  of  modern  coke-ovens.     1914,  i.  00  1. 
Wild,  F.  I).,  on  cleaning  blast-furnace  gas.     1920,  ii.  80. 
Wild,  L.  W.,  on  electric  heat-treatment  furnace.     1921,  i.  430. 

on  heat-treatment  of  steel.     1921,  i.  441. 

on  magnetic  properties  of  iron  and  iron-nickel  alloys.     1921,  i.  403. 

on  the  magnetic  sclerometer.     1920,  i.  748. 
Wild,  Ronald,  elected  member.     1920,  i.  0. 
Wild,  T.  C,  on  development  of  gas-engine  in  England.      1914,  i.  020. 

elected  member.     1920,  i.  0. 
WlLDA,  H.,  on  pyrometry.      1915,  ii.  230. 
Wildt,  E.  A.,  on  elect  lie  welding.      1917,  i.  386. 
Wile,  R.  S.,  on  manufacture  of  ferro-alloys      1915,  ii.  2s:{. 

on  new  type  of  electric  furnace.      1916,  ii.  431. 
Wiley,  IJ.,  on  eleotrio-driving  of  rolling-mills.     1911,  i.  609  ;   1918,  i.  521. 

on  application  Of  electricity  in  foundries.      1911,  ii.  502. 

on  steam  versus  electrically  -driven  rolling-mills.     1914,  i.  684. 
Wiley,  1>.  A.,  on  ooal-briquetting.     1914,  i.  <*»:{.r>. 
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Wilhf.lm.  I\.  If.,  on  high  temperature  thermometers.    1920,  i.  680. 
Wii.hki.mk.  A.,  on  sampling  and  analysis  of  gas.     1911,  ii.  668. 

Wilkik.  \Y.  M..  on  heat -treatment  of  steel.     1919,  ii.  507. 

Wilkinson.  Daniel,  eleoted  member.     1918,  i.  0. 

Wilkinson.  Frank  Si  only,  eleoted  member.     1918,  i.  t>. 

Wilkinson.  Thomas  Stbatfobd,  elected  member.     1921,  i.  5. 

Willard,  A.  C,  on  heat-transmission  of  building  materials.     1918,  ii.  445. 

Willoox.  P.  H.,  on  blast-furnaoe  breakouts.     1918,  i.  489. 

on  manganese  in  American  steel  metallurgy.      1917,  i.  307. 

on  poisonous  effects  of  blast-furnace  gas.     1917,  ii.  392. 

on  safety  precautions  at  blast-fnrnaces.     1915,  i.  554  ;    1917,  i.  342. 

on  utilisation  of  blast-furnace  gas.     1920,  ii.  340. 

on  utilisation  of  waste  heat.     1921,  i.  398. 

on  viscosity  of  blast -furnace  slags.     1918,  i.  497. 
WlLLB,  H.,  on  tests  on  electric  winding-engine.     1912,  ii.  512. 
Willk.  H.  V..  on  effects  of  quenching  mediums  on  steel.     1915,  ii.  301. 

on  new  form  of  drill.     1913,  i.  653. 
Willey,  D.  A.,  on  agglomeration  of  iron  ores.     1913,  i.  525. 

on  coal  washing.     1912,  i.  492. 

on  iron  ore  in  Cuba.     1913,  i.  510. 

on  methods  of  working  iron  ore.     1913,  i.  521. 

on  rescue  work  and  appliances.     1911,  i.  575. 
Williams,  A.  D.,  on  design  of  hot-blast  stoves.     1918,  ii.  402. 

on  design  of  open-hearth  furnaces.     1920,  i.  714,  ii.  359  ;    1921,  ii.  374. 

on  gas  circulation  in  hot-blast  stoves.     1918,  i.  491. 

on  combustion  control  of  boilers.     1919,  ii.  470. 

on  heat  conduction  through  furnace  walls.     1918,  ii.  445. 
Williams,  C.  F.,  on  American  rolling-mills.     1915,  i.  581. 

on  new  form  of  ingot  mould.     1915,  i.  575. 
Williams,  C.  P.,  on  production  of  sound  ingots.     1912,  ii.  70. 
Williams,  David  Rees  Percy,  elected  member.     1920,  i.  0. 
Williams,  F.  C,  elected  member.     1921,  i.  5. 
Williams,  Frederick  George,  elected  member.     1912,  i.  4. 
Williams,  F.  H.,  on  electric  welding.     1921,  i.  445. 

on  new  forms  of  apparatus  for  gas  analysis.     1912,  ii.  029. 
Williams,  G.,  on  rotary  castings  machines.     1920,  ii.  354. 
Williams,  G.  T.,  on  elastic  hysteresis  of  steel.     1913,  i.  663. 
Williams,  H.,  on  estimation  of  iron  sulphide  by  electrolytic  means.     1918, 
ii.  508. 

on  protective  coatings  for  iron.     1913,  ii   093. 
Williams,  H.  E.,  on  chromite  deposits  of  Brazil.     1921,  i.  370. 
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